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hf  engineering 

THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


59.95 


59.95 
69,95 


1)4.95 


RX28C     .      .     28-35  MHz  E-'M  receiver  with  2 

pole  10.7  MHz  crystal  filter 
RX50C  Kit     .      30-60  MHz  rcvr  tar/2  poie  ID.' 

MHz  crystal  filter      .      .      . 
RX144C  Kit  .      140-170  MHz  revr  w/2  pole 

10.7  MHz  crystal  filter  .      . 
RX144C  W/T.      same  as  above      factory  wired 

and  tested 

RX220CKU  .      210-240  MH/.  rcvrw/2  pole 

10.7  MHz  crystal  filter  .     . 
RX220C  W/T       same  as  above  -  factory  wired 

arid  tested 

RX432C  Kit  .      432  MHz  ruvr  w/2  pole  10.7 

MHz  crystal  filter 

RXCF       .      -     accessory  filter  for  above  receiver 

kits  gives  70  dB  adjacent  channel 

rejection 8.50 


RECEIVERS 


69.95 


114.95 


79.95 


RF28  Kit 
RF50  Kit 
RF144D  Kit 
R.F220D  Kit 
RF432  Kit 
lF10-7FKit 
FM455  Kit 
AS2Kit    . 


10  meter  RF  front  end  10-7  MHz 

output 12.50 

6  meter  RF  front  end  10.7  MHz 

output 12.50 

2  meter  RF  front  end  10.7  MHz 

output 17.50 

220  MHz  RF  front  end  10.7  MHz 

output 17.50 

432  MHz  RF  from  end  10.7  MHz 

output 27.50 

10-7  MHz  IF  module  includes  2 

pole  crystal  filter 27-50 

455  KHz  IF  stage  plus  FM 

detector 17.50 

audio  and  squelch  board      .      ■      .      15-00 


TX144B  Kit   .      transmitter  exciter  -  1  wall  - 

2  meters -   29.95 

TXI44B  W/T.  .    same  as  above      factory  wired 

and  tested 49.95 

TX220B  Kit  ,   .  transmitter  exciter   -  1  watt  - 

220  MHz .      -     29.95 

TX220B  W'L  .  same  as  above  -  factory  wired 

and  tested 49.95 


TRANSMITTERS 


TX432BKit.  .  transmitter  exciter  432  MHz  .  .  39-95 
TX432B  W/T   .  same  as  above  -  factory  wired 

and  tested 59,95 

TX150  Kit  .  .      300  milliwatt,  complete  2 

meter  transmitter, 

less  crystal  and  mike       -  19.95 


PA2501HKit. 

PA2501H  W/T  . 
PA4010HKit- 
PA  401  OH  W/T. 
PA  144/1 5  Kit  . 


2  meter  power  amp  -  kit  1  w  in 
-  25 w  out  with  solid  state  switch- 
ing, case,  connectors       ....      59.95 
same  as  above  -  factory  wired 

and  tested 74.95 

2  meter  power  amp  -  lOw  in  * 

40 w  out  -  relay  switching  .  59.95 

same  as  above  -  factory  wired 

and  tested 74.95 

2  meter  power  amp  -  lw  in  — 

15  w  out  -  less  case,  connectors 

and  switching 39.95 

15  amp  —  J.2  volt  regulated 
power  supply  w/case,  w/ fold-back 
current  limiting  and  over  voltage 

protection 79.95 

same  as  above  -  factory  wired 

and  tested 94.95 

25  amp  -  12  volt  regulated 

po  w  e  r  su  p  p !  y  w/  ca  sc ,  w  /  f o  Id  -ba  ck 

current  limiting  and  overvoltage 

protection ".      .    129.95 

same  as  above  -  factory  wired 

and  tested       .-.-...    149.95 

repeater  -  10  meter       ....     TBA 
repeater  -  10  meter,  wired  & 

tested TBA 

repeater  -  6  meter TBA 

repeater  -  6  meter,  wired  &  tested      TBA 

repeater  -  2  meter  -  15 w  - 

complete  (less  crystals)  .      .      .      .   465.95 

repeater  -  220  MHz  -  15 w  - 

complete  (less  crystals)  ....   465.95 

repeater  -  10  watt  -  432  MHz 

(less  crystals) 515.95 

case  and  all  components  to  build 
15  watt  10  channel  scanning  2 
meter  transceiver  (less  mike  and 

crystals) 219.95 

same  as  above  except  for  220  MHz    219.95 
same  as  above  except  10  watt  and 
432MHz 254.95 


POWER  AMPLIFIERS 


PA  144/25  Kit. 

PA  220/ 15  Kit  . 
PA4  32/10  Kit . 

PA140/10 

PA  140/30       . 


similar  to  PA  144/15  kit  except 

25wout 49.95 

similar  to  PA  1 44/ 1 5  for  220  MHz       39.95 

power  amp  -  similar  to  PA  144/ 15 

except  lOw  and  432  MHz    .      .      .      49-95 

lOw  in  -  140w  out  -  2  meter 

amp  -  factory  wired  and  tested     .    379.95 

30 w  in  -  140w  out  -  2  meter 

amp  -  factory  wired  arid  tested     .    159.95 


PS15CKit 


PS15CW/T 
PS25C  Kit 


PS25C  W/T 


POWER  SUPPLIES 


adds  over  voltage  protection  to 

your  power  supplies,  15  VDC  max        9.95 

12  volt  --  power  supply  regulator 

card  with  fold  back  current 

limiting  8.95 

new  commercial  duty  30  amp 
12  VDC  regulated  power  supply 
w/case,  w/foldback  current  limit- 
ing and  over  voltage  protection, 
wired  and  tested 239.95 


RPT28  Kit 
RPT28      . 

RPT50  Kit 
RPT50  . 
RPT144Kit 

RPT220  Kit 

RPT432  Kit 


REPEATERS 


RPT144  . 
RPT220  . 
RPT432  . 
DPLXI44 
DPLX220 


repealer  -  15  watt  -  2  meter  - 
factory  wired  and  tested      .            .   695.95 
repeater  -  15  watt  -  220  MHz  - 
factory  wired  and  tested            .      .   695.95 
repeater  -  10  watt  -  432  MHz  - 
factory  wired  and  tested                  .   749.95 
2  meter,  600  KHz  spaced  dupiexei, 
wired  and  tuned  to  frequency  .     .   399.95 
220  MHz  duplexer,  wired  and 
tuned  to  frequency 399.95 


TRX  144  Kit 


TRX  220  Kit . 
TRX  432  Kit 


TRANSCEIVERS 


SYNHKii 


SYN  n 


2  meter  synthesizer,  transmit  offsets 
programmable  from  100  KHz-  10 
MHz,  (Mars  offsets  with  optional 

adapters)  . 169.95 

same  as  above,  wired  and  tested         239.95 


SYNTHESIZERS 


HT  144B  Kit 


NICAD  .  . 
NICAD  .  . 
Rubber.  Duck  , 


2  meter,  2w,  4  channel,  hand 
held  receiver  with  crystals  foi 
14^.52  simplex    ......    129.95 

battery  pack,  12  VDC,  Vzamp  -      .     29.95 

battery  charger 5.95 

2  meter,  with  male  BNC  con- 
nector        8.95 


WALKIE  TALKIES 

X. 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 

CD1  Kit    .     .      10  channel  receive  xtal  deck 

w/  diode  switching 6.95 

CD2  Kit    .      -      10  channel  xmit  deck  w/s witch 

and  trimmers 14,95 

CD-3  Kit  .      .      UHi-  version  of  CD-I  deck,  needed 

for  432  multi-channel  operations   .      12.95 

COR2  Kit       .     complete  COR  with  3  second  and 

3  minute  timers 19.95 

SC3Kit     .      -      10  channel  auto-scan  adanter 

for  RX  with  priority 19-95 

Crystals  we  stock  most  repeater  and  sim- 

plex pairs  from  146.0-147.0  (each)        5.00 

CWID  Kit  .  159  bit,  field  programmable,  code 
identifier  with  built-in  squelch  tail 
and  ID  timers 39.95 

CWID  .      .  wired  and  tested,  not  programmed      54.95 

CWID  .     -  wired  and  tested,  programmed       -     59.95 

Microphone    .      2,000  ohm  dvnamic  mike  with 

P.T.T.  and  coil  cord        ....       9-95 


VHF  ENGINEERING 

DIVISION  OF BROWNIAN ELECTRONICS  CORP, 
320  WATER  ST.  /  BINGHAMTON,  N.Y.  13901  /  Phone  607-723^9574 


BANKAMERICARD 


ANNOUNCING 

AN  EXCITING  NEW 

2-METER 

TRANSCEIVER 

FROM 

KENWOOD 


(Z^O   TR-7400A 

{L^pecifications 

Range:  144.00  MHz  to  147.995  MHz 
Mode:  FM 

800  Channels:  5  KHz  spaced 
Sensitivity:  Better  than  0.4  uVfor  20 
dB  quieting 
Better  than  1  uV  for  30 
dBS/N 
Squelch  Sensitivity;  Better  than 

0-25  uV 
Selectivity:  1  2  KHz  at  -6  dB  down 

40  KHz  at -70  dBdown 
Image  Rejection:  Better  than  —70  dB 
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TR-74QDA 


Featuring  Kenwood's  New  and  Unique 
CONTINUOUS  TONE  CODED  SQUELCH  SYSTEM 


4  MHz  BAND  COVERAGE 


25WATT  OUTPUT 


FULLY  SYNTHESIZED 


UNIQUE  SQUELCH  SYSTEM 
Tb*  TB-7400A  may  b*  used  on  fQw  f&woriie 
repeater,  na  matter  what  type  of  squelch 
B>st+m  ic  ut*d-  Th*  oontlrnieu*  ione  coded: 
r.quelch  I'CTCSl  may  be  used  for  both  Irans- 
PTill  and  receive  W  for  irangmii  only.  Tone 
burst  operation  may  al-ao  be  usod 
SYNTHESIZED.  BOO  CHANNELS 
The  ph  ass- locked  loop  (Pl_L)  frequency  syn 
thesizer  m  ihri   1  G   74O0A  diyirktt  tins  4   WlHi 
bandwidth  into  400  channels  at  intervals  ot 
10  KHz.  The  frequency  may  be  offset  5  KHz 
higher  with  the  push  of  a  button,  thus  pro- 
viding 800  discrete  channels. 
REPEATER  OFFSET 

A  convenient  front  panel  switch  offsets  the 
transmit  frequency  of  the  TR-7400A  up  OR 
down  600  KHz  for  standard  repeater  opera- 
tion. This  offset  circuit  uses  digital  technology* 
to  provide  a  highly  stable  offset  frequency 
without  spurious  response.  A  dual  color  LED 


indicates  the  direction  of  otf&^t  from  Ths  dis- 
pl&y&d  r«cftpvtr  trfcqu«nr-Y- 

QUTSTANDIN&  RECEIVER  PERFORMANCE 
Large-sized  helical  resonators  with  high  0 
ptilfilmtee  urpd«3i>abre  Interference  from  out- 
side the  2- meter  band.  The  large  helical  r#£ 
onuto'3,  2  pole  10,7  WlHi  monolithic  cry sial 
filter,  and  MO&f  £T  front-end:  circuitry  com 
bin*  togitfit  AijiMWHJIrig  receiver  performance- 
TONE  PAD  CAPABILITY 

A  jack  is  provided  to  allow  convenient  con- 
nection of  a  tone  pad  to  the  TR-7400A. 
FINAL  PROTECTION  CIRCUIT 
The  final  transistor  in  the  TR-7400A  is  pro- 
tected from  antenna  impedance  mismatch. 
Excessive  reflected  power  reduces  the  amount 
of  drive  to  the  final  transistor  rather  than 
turning  off  the  final  stage.  This  practical  fea- 
ture allows  continued  safe  operation  at  a 
reduced  power  levet  whether  the,  antenna 
system  becomes  opened  or  shorted. 


Spurious  Interference:  Better  than 

-60  dB 
Intermodulatipn:  Better  than  66  dB 
Receive  System:  Double  conversion 
First  IF:  10.7  MHz 
Second  JF:  455  KHz 
Audio  Output:  More  than  1.5  Watts 

(8  ohm  load) 
RF  Output  Power:  25  Watts  (High) 
5-15  Watts  (Low- 
adjustabie) 
Antenna  Impedance:  50  ohms 
Frequency  Deviation:  ±5  KHz 
Spurious  Response:  Better  than 

-60  dB 
Tone  Pad  Input  Impedance:  600  ohms 
Tone  Burst  Duration:  0.5  to  1.0  sec. 
CTCS  Range:  88.5  H^to  156.7  Hz 
Microphone:  Dynamic,  with  PTT 

switch,  500  ohms 
Voltage:  11.5  to  16.0V  DC  {13.8V  DC 

nominal) 
Current  Drain:  Less  than  1A  in  receive 

(no  input  signal) 
Current  Drain:  Less  than  8A  in  transmit 
Polarity:  Negative  ground 
Temperature  Range:  —20  to  +50 

degrees  C 
Dimensions:  182  mm  (7-3/1 6^)  wide 
270  mm  (1 0-5 /8")  deep 
74  mm  (2-7/8")  high 
Net  Weight:  Approximately  2.8  kg 

(6,2  lbs.) 


fRlO-KENWOOD   COMMUNICATIONS   INC. 
116  EAST  ALONDRA/GARDENA,  CA  90248 


^KENWOOD 

¥        . .  .pacesetter  in  amateur  radio 


22  Build  This  Inexpensive  400  Watt  Ampli- 
fier —  a  pair  of  shoes  never  hurts 
W7SCD 

24   How  Do  You  Use  ICs?  -pan  V 
WA2SUT/NNN0ZVB 

32  Motile  S  mo  key   Detector  -   70.5  GHz: 
use  it  or  lose  it 
W1SNN 

35  Get  a   Kid  Off  the  Streets  -  and  into 
ham  radio 

WA1GFJ 

36  Add  RIT  to  Your  Transceiver  —  a  must 
for  CW  operators 

Staff 
38  Coronaries    for    Burglars    —    with    this 

cheapo  car  alarm 

WB6QDS 
40   Power  Supply  —  versatile 

WS4EHG 
44   DXpedition:  Memories  for  a  Lifetime  - 

reflections  of  HK 1 TL 

K3JJZ 
46  Secret  PC  Layout  Method  —  simple  and 

inexpensive  artwork 

WA9VFG 

48  Design  Your  Own  QRP  Dummy  Load  — 
useful  beginner's  project 

WA1SNG 

49  Failsafe  Super  Charger  —  multi-rate,  tool 
WA3KKM 

52  The  Amazing  18"  Antenna  for  160m  — 
get  on  topband  simply 
W2NYU/WA1JJV 

53  A  Great  Way  to  Lay  Out  PC  Boards  - 
new  use  for  shirt  cardboards 
WB4TTY 

54  Replacing  the  Knife  Switch  —  simple  TR 
system  for  the  Novice 

WA1SNG 
56  $25  for  a  Connector?  You're  Crazy!  — 

do-it-yourself  7/8"  coax  connectors 

W9DOR 
58  Now  You  Can  Synthesize  -   the    VHF 

Engineering  approach   to  2m  happiness 

WB8STQ 

61  IC    Audio   Frequency  Meter  —  another 
use  for  the  555 

WA5KPG 

62  Hutchinson's    Remedy   —   the  chirpless 
CW  machine 

VE3CWY 
66  The  Mod  Squad  Does  the  Pocket  Scan- 
ner -  Radio  Shack  PRO-4  updated 
WB0KZV 
69  TR-22  Mod  Squad  -  king  of  the  modi- 
fieds? 
WA2AJQ 
jB   80  What  Computers  Can  and  Can't  Do 

-  a  look  at  amateur  radio's  future 

possibilities 

WB608S 
2    82  A  Ham  Shack   File  Handler  -  pro- 
gram tn  BASIC  for  QSLs,  repeaters, 

etc. 

W4BG 
im   84  Print   Your   Own   Log   Book  —   on 

your  nearest  computer 

W0TBL 
M   86  The  Bit  Explosion  -  8  vs.  12  vs.   16 

vs.  ? 

WB2GFE 
M   90  Backward  Branch  the  Easy  Way  — 

for  the  6800 

Hunter 
\jS   92  Super  probe  -  modern  replacement 

for  the  scope 

WA6JMM 
\!m   94  The    Frumious    Hexadecimal   —   for 

16-  fingered  folk 

W3KBM 


97  V-VV  LF  Generator  -  the  lowdown 

Hileman 
100  Shoeing  Your  HT  —  semi-ideal  mobile 

setup 

WB5HSK 

103  $22  for  a  Regulator?  Never!  -  a  simple 
car  voltage  regulator 

WB9JSE 

104  Cash  In  on  the  CB  -  installation  for 
fun  and  profit 

WA4WOC 

107  Surplus     Headset    Mod    -    no    tanks 
needed 

K2EE 

108  Am  I   Really  Transmitting?  —  red  and 
green  LEOs  for  the  TR-22 

WB8IMY 

109  Dear   Gabby  —  exasperation  explained 
W7IDF 

110  The  Smart  Charger  —  auto  shutoff  and 
all  that 

WA5KPG 

111  Simple    Remote   Ammeter   -  using  a 
bus-bar  shunt 

W7RXV 

112  Micrometers  for  Microwaves  —  the  art 
of  delicate  measurement 

Ken  I 

127  Tuning    Those    Big    Antenna    Coils  — 
permeability 

W6AGX 

128  The     2m     Mod     Squad    Tackles    the 
Weather  radio  -  and  wins! 
W20SW/W2UJR 

130   Design   Your    Own    PC   Boards  -  the 

sty ro  foam  solution 

Adsit 
134  Hamming  by  Laser  -  modulating  them 

isn't  easy 

WA7NMO 
138  A  60  Foot  Antenna  on  a  20  Foot  Lot 

-  solving  a  40m  Novice  problem 

Collector  and  Emitter 

146  Dual  Voltage  Power  Supply  —  about  as 
simple  as  they  come 

W6WQC 

147  Kints  and  Hinks  -  for  money  savers 
VE3FEZ 

148  An  Autopatch  Busy  Signal  -  when  the 
phone's  already  in  use 

WA1RTD 
151   Catch  Standing  Waves  —  with  a  tunable 

trap 

W6AGX 
154  Inside  the   GLB  —  a  gutsy  look  at  a 

synthesizer 

WA6CPP 
1 60   Three  for  Two  —  antenna  forum 

K4TWJ 
162  How   to    Bug   an  Automatic  Keyer  — 

putting  new  life  in  an  old  bug 

W89BNF 
164  A  450  Duplexer  —  that  fits  in  your  carl 

W7JSW 
166  Turn  Signal  Reminder  —  setting  things 

straight 

K5AR/7 
168  Do-It- Your  self    Ceramics    -    for    tube 

sockets,  insulators,  etc. 

WA9VFG 
172  Tubes   . .  .  ?   —   VFO  project  for  nos- 
talgia buffs 

W5JJ 
192  The  Hellbox  All-Purpose  Keyer  -keys, 

mutes,  T/R  .  .  .  the  works 

W5JJ 
204  Will  Silver-Zinc  Replace  the  Nicad?  - 

portable  power  with  a  punch 

W6JTT 
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EDITORIAL  BYWA  YNE  GREEN 


ASPEN  CONFERENCE 

With  the  amateur  radio  industry  in 
a  turmoil  as  a  result  of  the  high  input 
of  CBers  into  the  Novice  ranks,  the 
low  band  Novice  privileges  of  the 
Techs,  the  possible  loss  of  220  to  the 
CB  industry  (CBers  don't  want  it),  the 
even  worse  disaster  possible  to  the  low 
band  frequencies  if  ARRL  continues 
to  do  its  best  to  prevent  preparation 
for  the  WARC,  manufacturers  going 
direct  in  sales  as  dealers  fold  up,  and 
dealers  caught  between  low  markups, 
price  cutting,  high  advertising  costs 
and  shortages  of  supply,  it  is  time  for 
everyone  to  get  together  for  a  few 
days  and  see  if  anything  can  be  done 
which  will  work  out  better  for  the 
long  range  benefit  of  the  hobby  and 
bring  more  business  to  everyone 
invoived. 

Such  a  meeting  has  been  arranged 
for  the  week  of  January  8  15th  in 
Aspen,  Colorado.  Here,  with  over  100 
restaurants  to  pick  from,  there  will  be 
a  series  of  extended  dinner  meetings 
so  the  ham  industry  can  discuss  its 
problems  and  work  out  some  possible 
solutions.  Manufacturers,  dealers,  and 
just  plain  interested  hams  are  invited 
to  join  the  group  in  Aspen  for  some 
skiing,  some  relaxation,  and  a  lot  of 
serious  business. 

I'M  be  there  to  help  as  a  catalyst 
and  perhaps  bring  some  perspective  to 
things  like  the  coming  Communicator 
Class  license  {my  proposal,  in  case 
you've  forgotten},  the  state  of  the  CB 
industry  at  present  fl  write  a  CB 
newspaper  column),  and  things  like 
that  Chuck  Martin  WA1KPS  (Tufts 
Radio),  the  largest  New  England  ham 
distributor,  will  be  there  to  discuss  the 
viewpoint  of  the  ham  dealer.  It  should 
be  a  very  valuable  meeting  ,  . ,  and 
fun. 

We'll  be  staying  at  the  Continental 
Inn,  which  is  near  the  center  of  town. 
You  can  probably  get  rooms  if  you 
get  right  at  it  by  calling  Aspen 
Reservations.  Look  for  a  piace  with  a 
sauna  and  heated  pool,  if  you  can  get 
it  . ,  .  that  eases  the  aching  muscles 
after  skiing  and  makes  dinner  a  lot 
more  pleasant. 

If  you're  a  good  skier,  you'll 
probably  be  lunching  with  us  on  top 
of  the  Aspen  mountains.  If  your 
skiing  needs  some  repair,  they  have 
the  best  ski  instructors  in  the  world  at 
Aspen.  I  went  from  a  rank  beginner  to 
a  high  intermediate  in  one  week  at 
Aspen. 

If  you  are  going  to  join  us  at  Aspen, 
please  let  me  know  as  soon  as  possible 


so  I  can  arrange  for  you  (and  anyone 
with  you)  at  the  dinner  meetings. 

FOOTNOTE  IN  MOUTH  DISEASE 

If  you  are  a  League  member  who 
gets  hot  under  the  collar  every  time  I 
mention  the  ARRL,  rather  than  get 
mad  every  time  I  go  negative  on  'em, 
why  not  check  out  the  facts  and 
correct  me  if  I'm  wrong  . . .  and 
correct  the  ARRL  if  I'm  right?  The 
newspsges  of  73  are  wide  open  for 
anything  tike  that. 

Now,  to  the  matter  at  hand  ...  or 
foot,  in  this  case.  I've  mentioned 
before  about  the  long  standing  policy 
of  QST  to  delete  footnotes  in  articles 
referencing  73.  This  is  a  bit  hard  on 
readers  because  73  publishes  about 
four  times  as  many  articles  as  QST 
and  thus  it  is  almost  impossible  to 
write  any  technical  articles  for  QST 
without  having  some  73  references .  . . 
often  a  raft  of  them.  Is  the  value  of 
the  QST  articles  degraded  by  these 
deletions? 

The  recent  QST  series  on  micro- 
processors gave  no  reference  to  any  of 
the  70  articles  so  far  published  in  73 
on  the  subject.  Was  that  honest?  By 
far  the  biggest  laugh  on  this  was  the 
October  QST  cover  article  by  TiJton 
on  the  planets  and  radio  propagation 
. . .  with  all  sorts  of  talk  about  the 
originator  of  the  idea,  John  Nelson, 
but  without  a  single  mention  that  he 
has  for  many  years  been  the  Propaga- 
tion editor  of  73  and  has  had  many 
articles  in  73.  I'll  bet  they  get  a  hard 
time  over  that! 

Many  of  you  recall  the  little 
incident  of  the  "Lifted  Counter" 
where  K20AWS  counter  circuit  was 
lifted  almost  intact  and  published  two 
years  later  in  QST  as  an  original 
construction  project  .  „  .  with  not  one 
mention  of  Stark  or  73.  Since  the 
K20AW  counter  has  been  extremely 
popular  and  built  by  more  hams  than 
all  other  types  of  counters  combined, 
it  was  hardly  an  oversight. 

Well,  never  mind  . . ,  73  will  con- 
tinue to  reference  any  and  all  ham 
magazines  in  articles  . . .  even  CQ, 
should  the  occasion  ever  arise. 

INSTANT  DVM 

It  is  not  a  very  well  kept  secret  that 
Motorola  is  getting  ready  to  deliver 
their  digital  voltmeter  chip  (14433) 
which  will  sell  for  around  $20  in 
single  lots  and  probably  be  available 
via  Godbout  and  others  for  much  less 
than  that. 

This   little  dandy  requires  a  small 


power  supply,  a  two  volt  reference, 
and  a  3/4  digit  display,  ft  may  require 
a  display  buffer.  It  has  a  1000 
megohm  input  and  auto  polarity,  and 
all  that  sort  of  good  thing.  The  result 
is  going  to  be  very  low  priced  DVMs 
and  perhaps  DVMs  being  built  into 
the  newer  rigs,  since  they  will  be 
cheaper  than  a  panel  meter. 

In  steps  the  microprocessor  again 
(sorry  about  that,  tubers).  With  a  very 
simple  processor  the  DVM  circuit  can 
check  out  just  about  every  circuit  of  a 
transmitter  or  receiver  (or  anything 
else)  and  report  deviant  behavior.  The 
DVM  can  use  the  real  time  clock 
readout  (you  might  as  well  use  the 
processor  as  a  clock,  too)  to  report  on 
any  voltage  you  want  to  monitor .  . . 
or  current,  or  to  tell  you  when  some- 
thing is  out  of  spec. 

HIJACKING  PLANES 

After  a  few  trips  by  ai  r  I  Ve  gotten 
the  hang  of  what  I  can  or  cannot  get 
through  the  baggage  inspection  sta- 
tions. Since  I  need  a  small  knife  to 
open  packages  shipped  for  use  at 
hamfests,  I  always  used  to  pop  my 
little  Swiss  Army  knife  in  my  camera 
bag.  It  was  handy,  with  a  built-in 
scissors,  screwdriver,  file  and  things 
like  that. 

The  first  time  I  tried  to  get  that 
through  the  inspection  team  they 
viewed  it  with  the  same  reaction  you 
might  expect  if  they  found  an  auto- 
matic gun  in  my  bag.  They  rushed  me 
into  a  room  and  I  was  grilled  for  a  half 
hour  by  an  idiot  with  a  Kojak  haircut 
and  a  breath  that  could  only  have 
resulted  from  a  raw  onions  and  cigar 
sandwich.  I  managed  to  convince 
them  that  it  was  just  a  blunder  on  my 
part,  so  they  sent  my  knife  along  in  a 
sealed  bag  for  the  captain  to  take 
along  and  have  delivered  to  me  at  my 
destination  . .  .  after  I  was  safely  off 
the  plane. 

Okay  ...  no  pocketknives.  The 
next  serious  brush  with  the  paranoiacs 
came  when  I  attempted  to  get  through 
the  gauntlet  with  a  pair  of  scissors,  in 
packing  up  after  the  Dayton  Ham- 
vention  I'd  ended  up  with  the  scissors 
used  to  cut  the  packing  tape.  They 
went  into  my  camera  bag.  Bad  news. 
As  they  were  trying  to  get  me  into  the 
Dayton  grilling  room  I  offered  to 
settle  out  of  court  and  bribed  them 
with  the  scissors.  I  figured  it  was 
cheaper  to  buy  another  pair  than  miss 
my  plane. 

Okay  ...  no  pocketknives  or 
scissors. 


Now  ICOM  Introduces  1 5  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

This  is  ICOM's  first  FM  porta bk,  and  it  puts  good  times  on  the  go. 
Change  vehicles,  walk  through  the  park,  climb  a  hill,  and  [COM  quality 
FM  communications  go  right  along  with  you.  Long  lasting  internal 
batteries  make  portable  FM  really  portable,  while  accessible  features 
make  conversion  to  external  power  and  antenna  fast  and  easy, 

Grab  for  flexibility  with  the  new  IC-215  FM  portable. 


Front  mnunted  controls  and  top 
mounted  antenna 

Narrow  filter  JlSKHz  —  compatible 
Spacing) 

15  channels  (JZ  on  dial  /  3  priority} 

Fully  collapsible  antenna 

Compatible  mount  feature  for  flexible 


■ ajpsf 


Dual  power  (3  watts  high  /  400  mw  low, 
nominal) 

External  power  and  antenna  ** 
easily  accessible 

Lighted  dial 

and  meter  -- 


?■*=*  FM 


amm 


o^o 


Your  new  IC-215  comes  supplied  with:  5  popular  channels;  handheld  mic.  with  protective  case; 
shoulder  strap:  connectors  for  external  power  and  speaker;  9  long-life  C  batteries. 


VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 
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The  next  time  the  lights  started 
flashing  and  bells  ringing  it  was  a 
dental  pick  in  my  camera  bag.  I  had  a 
tooth  that  was  trying  to  die  and  my 
dentist  had  given  me  an  emergency  kit 
to  stave  off  the  inevitable.  Did  these 
clowns  figure  that  J  was  going  to  hold 
the  passengers  and  crew  of  a  DC- 10  at 
bay  with  a  lousy  dental  pick?  Yes . .  . 
that's  what  they  thought.  The  captain 
gave  it  to  me  when  I  reached  my 
destination, 

I  must  admit  to  reading  with  just  a 
twinge  of  satisfaction  about  the  chap 
who  went  aboard  a  plane  with  a 
bunch  of  plastic  explosives  on  his  belt. 

CB  DEBACLE  PROFITS  HAMS 
CB  rigs  are  going  for  a  "dime  a 
dozen"  these  days,  figuratively  speak- 
ing, and  this  is  a  great  opportunity  for 
hams  to  take  advantage  and  get  some 
gear  cheap  —  good  gear. 

Many,  if  not  most,  of  the  CB  rigs 
can  be  moved  up  2  MHz  so  they  will 
perk  away  on  10  meters. 

Most  of  you  are  aware  of  what 
happened  to  the  CB  market  ...  it 
bombed,  I  attended  a  meeting  of  CS 
manufacturers  and  dealers  recently 
[73  was  the  only  ham  magazine 
present,  by  the  way).  I  was  more 
interested  in  what  schemes  they  had 
going  for  them  for  220  MHz  than  in 
their  miseries  with  price  cutting  and 
dealer  dumping,  etc. 

Here's  what  happened.  Back  last 
spring  when  CB  was  in  ail  the  papers 
and  appearing  on  TV  shows,  the 
public  went  ape  over  CB  and  just 
about  anything  made  to  look  fike  a 
CB  set  was  selling.  The  FCC  was 
getting  500,000  license  applications  a 
day.  Dealers  were  being  badgered  by 
customers  for  sets  and  dealers  in  turn 
were  driving  manufacturers  up  the 
wall  with  orders  and  demands  for 
delivery.  New  factories  were  built  as 
fast  as  they  could  be  built,  hi-fi 
factories  in  Japan  were  turned  into  CB 
plants,  customers  went  from  dealer  to 
dealer  trying  to  place  orders,  and  the 
dealers,  in  turn,  passed  the  orders 
along  to  the  manufacturers. 

By  summer  the  heat  was  dying 
down  a  bit.  Millions  of  CB  sets  were 
being  turned  out  in  the  U.S.  and  every 
ship  available  was  loaded  to  the 
Plimsol  line  coming  from  Japan, 
Taiwan  and  Singapore,  FCC  license 
applications  dropped  off  to  100,000  a 
day  and  dealers  began  to  find  that 
their  "customers"  had  ordered  from 
five  or  ten  other  dealers  and  had  long 
since  bought  a  rig.  Shelves  began  to 
droop  with  the  unsold  sets  .  .  .  then 
storage  areas  filled  up  ..  .  then  ware- 
houses. And  still  the  sets  came, 
pouring  off  ships,  filling  rented  emer- 
gency warehouses,  stuffing  trailer 
trucks. 

By  August  first,  the  FCC  was  down 
to  90,000  applications  a  day  and  then 
they  dropped  the  big  bomb  ...  40 
channel  sets  can  be  sold  in  January! 
Panic!  "How  in  the  hell  are  we  going 
to  sell  obsolete  23  channel  sets  when 
the  public  is  waiting  for  40  channels?" 


In  one  move  the  FCC  had  killed  the 
whole  Christmas  season  for  the  CB 
industry  —  it  could  lose  them  billions 
of  dollars. 

To  make  matters  worse,  a  couple  of 
petitions  were  filed  to  prevent  the 
expansion  to  40  channels  —  filed  by 
TV  groups  who  wanted  to  try  and 
prevent  interference  to  channel  6  like 
that  being  suffered  by  channel  5.  The'1 
third  harmonic  of  the  present  sets 
raises  the  devil  with  channel  5  and 
the  new  higher  channels  would 
probably  do  the  same  to  channel  6. 
The  FCC  has  to  decide  soon  whether 
to  throw  out  the  expansion  or  not ,  .  . 
and  the  decision  could  go  either  way. 

If  the  FCC  decides  against  the  TV 
groups,  then  it  could  still  go  to  court 
and  take  months  to  years  for  a  deci- 
sion. 

By  September,  just  to  help  out,  the 
FCC  announced  that  CB  applications 
had  dropped  to  about  75,000  a 
month.  This  is  big  as  far  as  hamming  is 
concerned,  where  we  have  maybe 
150,000  hams  who  could  be  con- 
sidered active,  but  by  CB  standards  It 
is  a  disaster. 

This  is  going  to  be  a  great  time  to 
get  some  incredible  buys  on  11m  rigs. 
If  we  can  get  some  good  conversions 
to  ham  channels,  we  have  an  oppor- 
tunity to  get  good  ham  gear  at 
perhaps  30%  of  what  it  might  other- 
wise cost.  I'll  be  most  interested  in 
simple  conversions  of  popular  CB  rigs 
to  10m  and  some  sort  of  plan  for 
setting  up  standard  channels  on  10m 
so  we  can  all  intercommunicate.  Who 
knows,  perhaps  we  can  get  started  on 
some  10  meter  repeaters  while  the 
band  is  still  suffering  from  sunspot- 
lessness.  How  about  some  articles? 

COMPLAINT  AGAINST  YOU 
Mary  is  pretty  upset  —  and  she  has 
a  right  to  be  —  for  you've  been  letting 
her  down.  Mary  is  the  incredibly 
gorgeous  girl  who  handles  the  reader's 
service  requests.  We  have  to  keep  her 
locked  up  in  a  secret  inside  room  If  we 
want  any  of  the  fellows  here  to  get 
any  work  done;  otherwise  they  hang 
around  and  keep  Mary  busy  talking  — 
and  Mary  is  a  talker. 

Her  complaint  is  that  after  all  of 
the  trouble  and  expense  of  having  a 
reader's  service  card  bound  into  the 
magazine  so  you  can  send  for  informa- 
tion without  tearing  a  page  out  of 
your  magazine,  there  are  still  thou- 
sands of  readers  who  are  not  sending 
in  the  cards.  Poor  Mary  —  she's  in 
tears  some  days  when  only  a  couple 
hundred  cards  come  in. 

You  can  keep  Mary  a  lot  happier  if 
you  tear  out  that  card,  circle  the  info 
you  want  and  send  it  in.  This  will  also 
make  the  advertisers  happy,  and  you 
have  a  strong  vested  interest  in  this 
too,  for  the  more  ads  there  are  in  73, 
the  more  pages  of  articles  you'll  get. 
Simple  as  that.  To  keep  the  cornuco- 
pia pouring  out  every  month,  you 
have  to  encourage  the  advertisers  with 
reader's  service  requests  .  .  .  and  you 
have  to  let  them  know  it  when  you 
buy  something  that  has  been  adver- 


tised in  73, 
MORE  DELOGGING  REQUESTED 

Though  most  of  the  logging  require- 
ments  for  amateur  stations  were 
deleted  some  months  back,  the 
requirement  to  keep  a  log  of  all  third 
party  traffic  hung  in  there,  much  to. 
the  irritation  of  repeater  groups,  who 
had  to  keep  making  tapes  of  all 
autopatch  contacts  and  saving  them. 

T-MARC,  The  Middle  Atlantic  FM 
and  Repeater  Council,  has  petitioned 
the  FCC  to  delete  this  requirement, 
pointing  out  that  the  Commission  has 
not  in  fact  made  much  (if  any)  use  of 
these  tapes. 

St  will  be  interesting  to  see  how  the 
Commission  reacts  to  this  request  for 
further  deregulation. 

YAESU  GIVES  $29 
Yaesu  Electronics  Corp,  has 
announced  that  they  will  pay  anyone 
who  gets  his  first  ham  ticket  between 
November  1,  1976  and  June  30,  1977 
a  bonus  of  $25  plus  $4  reimbursement 
for  the  cost  of  the  ham  license.  To 
qualify,  you  must  have  purchased  a 
Yaesu  FT-221  (the  2m  SSB-FM-AM- 
CW  transceiver)  from  an  authorized 
Yaesu  dealer.  A  copy  of  the  license 
and  the  bill  of  sale  will  bring  the 
bonus. 

Big  deal,  you  say?  When  you  con- 
sider that  there  are  several  million 
CBers  out  there  who  are  candidates 
for  ham  tickets  and  that  the  Yaesu 
nationwide  publicity  and  advertising 
program  for  the  above  bonus  will 
undoubtedly  stimulate  interest  in 
amateur  radio,  it  is  indeed  a  big  deal. 

APPLYING  FOR  EMPLOYMENT 
My    recent    plea    for   help    at    73 
brought  in  quite  a  bunch  of  resume's, 
most  of  them  very  poorly  done. 

Look,  fellows,  when  you  are  look- 
ing for  a  job,  you  are  selling  yourself, 
so  make  an  effort  to  do  just  that.  For 
instance,  you'll  find  that  few  prospec- 
tive employers  are  interested  in  why 
you  want  the  job.  Fellows  who  write 
to  me  and  tell  me  that  they  would  like 
to  live  in  New  Hampshire  so  they  can 
climb  mountains  are  not  convincing 
me  that  I  really  need  them  with  73. 
Fellows  who  are  unhappy  with  their 
present  jobs  and  are  looking  for  some- 
thing else  . . .  anything  else  ...  are  not 
very  persuasive. 

The  chap  who  sends  a  letter  to  me 
giving  me  the  reasons  why  he  will  be 
of  value  to  73 .  .  .  telling  me  what  he 
can  do  and  what  he  would  like  to 
learn  to  do  .  .  ,  heck,  I  wouldn't  even 
need  an  opening  for  him,  I'd  make 
one.  What  employer  will  turn  down 
someone  who  shows  how  he  can 
increase  the  income  of  the  firm 
substantially?  Or  cut  expenses? 

Some  employers  put  a  lot  of  stock 
in  schooling  .  .  .  \  tend  more  to  want 
to  know  what  a  chap  has  done  for  his 
previous  employers  .  ,  ,  how  much 
interest  he  has  in  learning  ...  how 
much  he  is  into  working  ,  , .  how  well 
he  gets  along  with  others.  And  the 
chap  who  shows  that  he  has  enough 
interest  in  working  for  73  to  do  some 


research  has  a  big  advantage. 

A  fellow  might  visit  a  few  ham 
stores  and  get  opinions  from  dealers 
about  ways  for  us  to  do  better  in 
selling  73  bulk  copies  to  them  ,  .  .  or 
in  selling  the  73  books  to  them  .  . . 
and  then  write  to  me  and  mention 
that  among  the  things  he'd  like  to  do 
is  help  with  increasing  sales  through 
dealers  ...  for  instance  .  . ,  etc.  That 
shows  interest,  resourcefulness,  and 
imagination  .  .  .  and  almost  any 
employer  will  sign  you  on  immedi- 
ately. 

ARRL  TO  SPEND  $800,000 
Did  the  directors  vote  this  enor- 
mous sum  to  help  amateur  radio 
prepare  for  the  1979  ITU  conference? 
No  . .  .  well,  perhaps  it  will  be  spent 
on  a  nationwide  publicity  and  adver- 
tising campaign  to  help  amateur  radio 
grow?  No  ...  the  fact  is  that  that  half 
million  dollar  building  everyone 
pitched  in  to  pay  for  a  few  years  ago 
is  a  bit  cramped  and  rather  than  either 
streamline  operations  or  double  up  a 
bit,  they  feel  that  they  really  must 
add  to  the  building,  $800,000  worth 
of  addition! 

Will  we  have  another  building  fund 
drive? 

Youngsters  may  not  have  heard 
about  the  fast  building  fund  drive.  Let 
me  tell  you  about  it  briefly.  For  many 
years  the  League  was  operating  out  of 
West  Hartford  and  putting  aside 
money  for  a  new  building.  They  had 
about  a  half  million  stashed  away  for 
this.  Then  came  a  new  director ...  a 
shrewd  one.  Why  spend  all  that 
money  when  you  can  get  the  members 
to  donate  enough  for  the  new  build- 
ing? Sure  enough,  he  was  right,  and 
the  League  ended  up  with  money  in 
both  pockets.  The  part  that  I  enjoyed 
the  most  was  when  they  sold  the  old 
building  for  a  half  million!  Who  says 
non-profit  organizations  can't  make 
money  .  .  .  millions  of  dollars?  Since 
very  few  members  make  the  effort  to 
get  the  yearly  ARRL  report ...  or  to 
read  it,  hardly  any  members  are  aware 
of  what  is  really  going  on. 

I  suggest  that  the  League  should 
have  another  building  fund  drive  to 
build  on  the  new  wing  .  .  .  and  take 
the  $800,000  and  use  it  to  field  a 
couple  of  ham  ambassadors  to  the 
smaller  countries  of  the  world  who 
will  swing  the  votes  in  a  couple  of 
years  . .  .  the  votes  which  could  make 
that  new  wing  unneeded. 

A  "bravo"  for  ARRL  director 
Griggs,  the  only  one  with  the  guts  to 
stand  up  against  Baldwin  on  this  utter 
waste  of  membership  funds. 


MOTE 
The  Ancient  Aviator  has  not 
flown  the  coop  —  he  is  merely  on 
vacation.  His  column  will  be 
resumed  soon.  Also,  our  Con- 
tests,  Oscar  Orbits,  and  Propaga- 
tion columns  will  continue  on  a 
regular  basis  beginning  with  the 
January  issue. 


There  is  no  substitute  for  qualify,  performance, 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8-30  MHz  (160-10  meters).  It  utilizes  advanced 
Phase-Lock- Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  Rip  of  a  switch.  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM*  There  is  no  substitute. 
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3750 


3855 


There  is  no 
substitute. 

wlifr-daii 


We  keep  people  talking. 

Hy-Gain  Electronics  Corporation 
8601  Northeast  Highway  Six;  Lincoln,  NE  68505 


©1976  Hy-Gain 
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GUAM:  A  WINNER 


Just  a  few  lines  to  let  you  know 
that  the  reprogrammable  ID  described 
in  your  Aprii  '76  issue  is  a  winner.  My 
compliments  to  Bob  G laser  WA3MSW 
and  you  for  publishing  a  good  work- 
able and  easily  reproducible  construc- 
tion article  (my  copy  of  the  iDer 
works  great).  Myself  and  some  of  the 
others  here  on  Guam  are  making  good 
headway  on  setting  up  a  16/76 
machine.  Right  now,  the  only  circuit  t 
haven't  been  able  to  come  up  with  is 
one  which  would  take  the  output  of  a 
touchtone  decoder  (NE567s,  7402s, 
et.  a!.)  and  convert  it  to  Ma  Bell 
compatible  dial  pulsing.  If  you  or  any 
of  your  readers  happen  across  such  a 
circuit  I  sure  wouid  appreciate  it. 

More  on  the  16/76  repeater:  Hoped 
to  have  it  operational  about  1  Oct  76, 
but  with  the  inevitable  wait  for 
licensing  it  could  take  much  longer 
{ordered  my  own  KG6  secondary  call 
in  June  with  no  results  so  far).  At 
present  there  are  no  active  repeaters 
on  the  island,  although  members  of 
the  Marianas  ARC  are  diligently 
working  (especially  K7IRC/KG6)  to 
restore  their  34/94  machine.  It  seems 
they  have  a  combination  of  duplexer, 
control  circuit,  and  site  problems  at 
the  moment,  which  don't  lend  to  a 
speedy  solution. 

Visitors  to  Guam  should  find  a 
welcome  reception  on  94  simplex  in 
the  meantime,  and  later  on  (hope- 
fully) both  the  34/94  and  16/76  open 
machines. 

Bill  Howard  K1LNJ/KG6 
Guam 

So  who  visits  Guam?  —  Wayne. 


TOO  GOOD? 


J  must  register  my  frustration  with 
the  quality  of  73.  It's  too  good.  I  take 
a  large  number  of  diversified  maga- 
zines, but  most  of  them  have  enough 
uninteresting  material  that  I  can  skim 
them  in  short  order.  However,  when 
my  monthly  73  arrives,  I  get  nothing 
else  done  for  days,  because  73  is  so 
interesting  that  I  find  I  must  devour 
every  word.  Seriously,  keep  up  the 
fine  work.  It's  really  amazing  how  you 
consistently  maintain  such  high  quali- 
ty, month  after  month. 

StanTippin  W4VMR 
Niceville  FL 

Baloney,  Stan,  it  isn't  that  good.  — 
Wayne. 


MULESHOER 


Since  CB  radio  has  become  so 
popular,  many  of  my  customers  have 
gotten  rid  of  their  telephones  and 
gone  exclusively  to  the  CB  radio  in 
order  to  communicate  with  their 
friends.  That  was  the  reason  I  got  CB 
for  my  truck  ...  I  can't  confirm 
appointments  by  carrier  pigeon  or 
smoke  signal.  And  Wayne  is  right .  . . 
it's  darned  handy,  f  have  found 
another  side  benefit  of  it.  I'll  teil  it  by 
the  example  of  last  Saturday  night:  I 
was  shoeing  horses  in  the  Milwaukee 
area  all  day  Saturday.  It  was  9:30  or 
10:00  pm  when  I  started  home,  which 
meant  I'd  get  home  sometime  around 
midnight.  70  or  80  of  those  miles  are 
interstate  highway.  I  put  the  (ham 
radio)  bug  into  the  ears  of  a  lot  of 
those  truckers  ...  my  "handle"  is 
Muleshoer  ("horseshoer"  tends  to 
come  out  of  the  radio  sounding  like 
"whore-shoer"  and  we  don't-  want 
that!).  After  the  truckers  get  over  the 
first  shock  of  finding  out  that  there  is 
a  female  professional  horseshoer  in 
the  world,  they  ask'a  lot  of  questions. 
I  try  real  hard  to  evangelize  in  the 
name  of  hamming,  and  Saturday  night 
alone  there  were  at  least  6  different 
voices  that  kept  interrupting  and 
asking  me  for  the  name  of  ■  "'that 
magazine  with  the  friendly  name/' 
They  were  all  realiy  intrigued  by  the 
prospect  of  being  able  to  talk  legally 
with  someone  several  states  away.  One 
of  them  wondered  about  getting 
"Smokey  reports"  from  Europe 
(maybe  he  drives  an  amphibious 
semi?).  I  keep  telling  them  that 
"anything  6-  and  10-year-old  kids  can 
do,  they  can  do,  right?"  It  gets  to 
them,  apparently.  Even  though 
neither  of  us  has  been  able  to  scare  up 
the  time  to  go  and  take  our  license 
exams,  we  have  spent  a  lot  of  time 
passing  on  the  word  about  amateur 
radio.  If  any  of  it  "takes,"  it  will  have 
been  well  worth  it.  I  was  wondering 
about  the  likelihood  of  getting  new 
blood  into  amateur  radio  before 
Wayne  started  pushing  it  in  his 
coJumn(s).  Keep  it  up,  Wayne.  Just 
because  a  lot  of  those  CBers  are 
interested  only  in  "broadcasting" 
doesn't  mean  they  ail  are.  There  is  a 
lot  of  talent  out  there  that  will  be 
wasted  as  far  as  ham  radio  is  con- 
cerned if  we  don't  ali  get  out  there 
and  evangelize.  What  you  don't  use, 
you  lose,  and  if  we  don't  get  more 
bodies  into  ham  radio's  ranks,  we'll 
lose  a  lot  of  our  space,  ft  may  well  be 
that  many  CBers  will  get  involved  in 
ham  radio  because  of  the  crush  on  the 


CB  channels  —  as  well  as  out  of 
curiosity  about  the  workings  of  "that 
box"  under  the  dash.  If  we  are  to 
keep  what  we  have  in  the  way  of  air 
space,  we  have  to  welcome  them  with 
open  arms,  and  this  is  truer  if  we  hope 
to  expand  our  air  space.  One  of  the 
biggest  "selling  points"  of  CB  radio  is 
its  family  atmosphere.  CB  breaks  are 
family  affairs.  Hamfests  don't  seem  to 
be.  f've  never  been  to  a  break,  but  I 
hear  a  lot  about  them  because  of  the 
antenna  on  my  truck.  And  they 
emphasize  "friendly"  and  "inexpen- 
sive" entertainment.  Hamfests  are 
friendly,  but  they  are  expensive  and 
tend  to  be  overwhelming  to  the 
newcomer.  Even  73  tends  to  err 
slightly  in  this  direction  .  . .  those  ads 
for  gear  have  terrific  price  tags.  The 
equipment  is  probably  worth  it,  but 
even  a  kit  sends  too  many  potential 
hams  racing  back  to  their  CBs.  Let's 
face  it:  To  a  guy  with  a  non-working 
spouse  and  2  or  (ugh!)  more  children, 
$400  to  $700  for  a  transceiver  is 
frightening.  And  then  there's  all  that 
"other  equipment."  We  need  more 
articles  on  good  quality  stuff  that  a 
person  couid  put  together  "as  the 
money  becomes  available."  Besides, 
those  how-to  articles  and  the  attitude 
that  goes  with  them  are  among  the 
best  selling  points  of  amateur  radio. 

Well,  enough  haranguing.  As  some- 
one who  intends  to  get  my  Advanced 
ham  ticket  soon,  I  have  a  vested 
interest  in  seeing  to  it  that  there  will 
be  plenty  of  space  in  which  to  "do  my 
thing"  after  ail  that  effort.  Besides, 
knowledge  should  be  used  and  passed 
on  —  and  our  fund  of  it  expanded.  We 
can't  do  that  without  getting  more 
people  involved  in  hamming. 

Thanks  for  the  forum. 

Carol  G.  Sakowski 
Mt.  Horeb  Wl 

So  what  ham  can  afford  a  non- 
working  wife?  —  Wayne. 


HITCH  A  RIDE 


NAV  ASS  A,  AGAIN 


Would  you  piease  publish  the  QSL 
address  for  YB0ABV,  as  via  K0DX/4, 
11104  Seaglade  Drive,  Pensacola  FL 
32507.  QSLs  for  1971  W0EXD/KC4 
Navassa  Island  operation  should  gd  to 
the  same  address. 

Dr.  Richard  J.  Brown  K0DX 
Pensacola  FL 


300  MILE  ATV! 


On  Oct.  3,  three  Ohio  stations, 
WA3RMC,  WA9ZIG/8,  and  W8DMR, 
received  standard  scan  pictures  from 
W9Z1H.  Bill  \A£DMR,  Columbus  OH, 
estimates  the  path  to  Ron  W9Z1H, 
Hickory  Hills  IL,  to  be  300  miles.  Ron 
runs  500  W  to  4-24  el.  vagi  array.  Bill 
runs  50  W  to  a  48  el.  colli  near  array  at 
40  feet.  Art,  Dale  and  Bill  report  that 
this  ATV  contact  may  be  a  new 
record. 

Bill  Parker  W8DMR 
Columbus  OH 


The  letter  from  John  H  alii  well 
prompted  this  writing.  As  I  read  it  my 
mind  wandered  back  the  20+  years  to 
the  days  when  I  was  trying  to  first 
grasp  electronics.  Remember  "CARL 
&  JERRY"  and  the  CK722  {I  still 
have  my  first  one}. 

To  all  young  electronics  enthusi- 
asts, may  I  suggest  they  contact  a 
local  ham  (hang  around  a  Radio  Shack, 
hams  are  in  and  out  all  day)  and  hitch 
a  ride  to  a  hamfest  where  ham  and 
electronics  magazines  can  often  be 
found  for  less  than  a  dime  each,  then 
READ  READ  READ!  It's  amazing 
how  the  pieces  will  fall  into  ptece. 

How  many  times  have  you  seen  a 
young  person  with  a  parts  list  being 
given  a  hard  time  by  some  power- 
crazed  clerk?  I  am  slow  to  anger,  but 
this  enrages  me.  I  jump  all  over  the 
clerk  with  both  feet  and  have  ended 
up  donating  parts  from  my  junk  box. 
Next  time  you  see  this  happening, 
remember  when  you  were  young. 
Jump  in  and  reach  out  —  it  feels  great! 
Richard  Wright 
Tiffin  OH 


DARTS  AND  LAURELS 


First  the  praise:  73  is  a  fantastic 
magazine.  Between  myself  and  my 
friends,  we  get  about  ali  the  popular 
ham  radio  magazines  currently  being 
published  and  we  all  agree  that  73  is 
TOPS.  The  ratio  of  technical  articles 
to  ads  is  excellent  and  the  class  of 
those  articles  is  also  very  good.  Your 
policy  in  allowing  only  reputable 
firms  to  advertise  in  73  is  also  much 
appreciated;  I  have  purchased  several 
items  from  firms  listed  and  can  only 
say  that  I  have  had  the  best  of  service. 

Mow  the  criticism:  Judging  by  the 
fact  that  in  almost  every  country  that 
t  have  visited  (I  am  in  the  airline 
business},  73  can  be  found  on  news- 
stands throughout  the  world,  it  can  be 
assumed  that  you  have  a  substantial 
export  mailing  list  and  it  is  on  behalf 
of  your  many  overseas  readers  that  ! 
make  these  points. 

f.  We  can  do  without  the  "histori- 
cal interest"  stuff  —  by  this  I  mean 
that,  due  to  the  time  factor  involved 
in  mailing  to  countries  out  of  the 
USA,  some  of  the  data  and  ads  are  of 
historical  interest  only  by  the  time  the 
magazine  reaches  the  subscriber. 
Propagation  charts  and  some  ads 
which  offer  Specials  valid  during  the 
month  of  publication  only  are  exam- 
ples of  what  I  mean.  While  it  is 
realized  that  the  great  majority  of 
your  readers  are  in  the  US,  please  give 
a  thought  to  those  keen  readers  in  the 
far-flung  outposts  of  the  empire  who, 
after  all,  do  pay  the  same  money  in 
subs  and  who  would  certainly  appre- 
ciate this  consideration, 

2.  These  new-fangled  names,  and 
especially  the  abbreviations,  for  the 
latest  generation  of  ICs  are  most 
confusing  to  the  casual  reader.  Would 


it  not  be  possible  to  include  an  abbre- 
viation list  so  that  we  can  decipher 
Naked  RAMs,  ROMs,  PROMs,  MOS, 
CMOS,  AND,  NAN D  and  the  suchlike? 
Street  names  and  signs  are  for  people 
who  don't  know  the  way!!  A  perma- 
nent abbreviation  list  and  perhaps 
explanatory  notes  would  be  most 
helpful. 

Thanks  for  a  really  great  magazine; 
may  your  shadow  never  diminish. 

RobMcGrathZLIBFF 
Auckland,  New  Zealand 

Advertisers,  please  note!  -  Wayne. 


USE  IT  OR  LOSE  IT 


I  have  just  tonight  had  the  oppor- 
tunity to  speak  with  FCC  Chairman 
Richard  E.  Wiley  on  a  listener- 
response  radio  program  aired  over 
KRLD-AM  in  Dallas.  The  two  hour 
program  included  Chairman  Wiley, 
Commissioner  Benjamin  L.  Hooks, 
and  several  FCC  bureau  chiefs.  After  a 
wide-ranging  interview  and  discussion 
of  broadcasting  policies,  political  fair- 
ness considerations,  and  CB  problems, 
telephone  lines  were  opened  for 
listeners  to  call  in  and  discuss  any 
subject  with  these  FCC  executives. 
Though  several  questions  touched 
upon  amateur  radio  and  CB  expan- 
sion, 1  believe  I  was  the  only  ham  to 
call  in  and  confront  the  Commission 
representatives  with  what  I  consider 
an  important,  and  so  far  unresolved, 
question  in  the  minds  of  radio  ama- 
teurs: the  potential  loss  of  spectrum 
now  allocated  to  the  amateur  service 
for  the  provision  of  a  "citizen's  band" 
available  to  auto  makers  and  radio 
manufacturers,  so  that  they  may  sell 
to  a  new  market  factory  option  two- 
way  radios  in  new  automobiles. 

The  following  is  a  literal  transcript 
(from  my  tape  recording  of  the  broad- 
cast) of  my  question  and  the  Chair- 
man's reply  . . . 

WA5RON:  "Good  evening,  gentle- 
men. I  am  a  radio  amateur  calling 
from  Austin,  Texas,  and  I  wanted  to 
ask  Chairman  Wiley  about  rumors  and 
allegations  we've  been  hearing  for 
about  three  years  now  that  major 
automobile  manufacturers  and  other 
eiectronic  industries  and  associations 
thereof  have  been  putting  pressure  on 
the  FCC  through  the  Office  of  Tele- 
communications Policy,  and  perhaps 
the  White  House  itself,  to  take  away 
from  radio  amateurs  certain  frequen- 
cies, particularly  in  the  220  to  225 
MHz  band,  to  provide  a  Citizen's 
Band,  a  new  Citizen's  Band  for  them, 
so  that  auto  manufacturers  can  install 
factory  two-way  radios  in  automo- 
biles. I  wonder  if  Chairman  Wiley 
could  assure  the  radio  amateurs 
tonight  that  frequencies  will  not  be 
taken  from  their  service  to  provide 
this  new  Citizen's  Band." 
FCC  Chairman  Richard  E.  Wiley: 
"Well,  the  Commission  hasn't  made  a 
final  decision  on  that.  Let  me  say  that 
there  are  a  tot  of  problems  in  the 
224-225  band,  technical  problems  as 
well  as  policy  questions,  and  J  have 


some  personal  reservations  and  doubts 
that  we  will  ever  make  that  decision, 
but  the  Commission  has  not  yet  made 
a  final  determination  in  this  regard.  I 
happen  to  think  the  next  expansion  of 
CB  might  weil  be  at  900  MHz,  but 
that's  a  decision  down  the,  down  the 
trail  a  bit." 

I  thought  that  you  would  be  inter- 
ested, as  I  am,  in  the  FCC's  current 
thought  over  the  "224-225  band" 
proposal,  and  the  possible  pressures 
that  are  being  brought  to  bear  on  this 
question.  I  feel  somewhat  heartened 
by  Chairman  Wiley's  apparent  per- 
sonal resistance  to  re-allocate  these 
amateur  frequencies,  but  I  wish  that 
he  had  denied  outright  the  rumors  of 
strong  political  and  industrial  lobby 
pressures  that  1  alluded  to.  I  would 
feel  so  much  better  about  our  chances 
to  preserve  our  amateur  frequencies. 
J.  R.  Johnson  WA5RON 
Austin  TX 


DXTKS 


Greetings  to  a!!  at  73  Magazine, 
Keep  the  good  work  going,  it  is  the 
day  of  the  month  when  73  arrives. 
Please  ask  your  advertisers  to  mention 
if  they  sell  overseas.  Hi. 

S.  K.  Mogensen  OZ6SM 
Aabybro,  Denmark 


KEEPING  UP 


I  want  to  report  outstanding  service 
from  one  of  your  advertisers  —  James 
Electronics,  1021  Howard  Avenue, 
San  Carlos  CA  94070. 

Please  keep  the  digital  stuff  rolling. 
I  didn't  like  it,  but  have  realized  it  is  a 
necessity,  especially  as  I  do  some  TV 
repair  and  new  sets  use  more  and 
more.  If  I  don't  keep  up,  using  73,  I 
might  as  well  retire.  Thanks  for  the 
best  mac  in  the  field, 

John  P.  Dieringer  W6RVP 
Los  Angeles  CA 

Here,  here.  —  Wayne. 


ROLLING  BILLBOARD 


I  thought  I  would  drop  you  a 
picture  of  my  second  hobby.  My 
rolling  billboard  is  actually  a  1961 
Chrysler.  The  idea  for  the  message 
came  from  you  and  your  mag.  The 
parking  lot  at  the  local  asphalt  ovaf 
looks  like  a  27  MHz  antenna  farm.  I 
would  say  I  have  a  pretty  good 
"radio"  audience. 

I  was  going  to  run  some  2m  mobile 
on  the  track,  but  it  gets  awful 
crowded  and  everyone  seems  to  be  in 
such  a  hurry.  Besides,  the  QRM  is 
terrible! 

Shown  in  the  pic  is  my  body  (still 
in  one  piece),  my  trophy  (amateur 
division},  and  my  checkered  flag.  It  is 
one  of  many  wins  (actually  it's  one  of 
three). 


The  old  asphalt  oval  is  a  lot  of  fun. 
I  get  into  a  lot  of  DX  pileups  on  the 
ham  gear  on  Saturdays  and  a  lot  of 
retaining  wall  (and  misc.  autos)  on 
Sunday.  I've  never  been  hurt  on  the 
track,  but  J  have  gone  through  a  few 
pair  of  skivvies. 

Oh  well,  the  racing  is  over  for  this 
weekend  and  this  year.  The  "bill- 
board" is  safely  tucked  away  until 
next  year.  I  guess  till  then  it's  DX 
pileups  all  weekend.  Ham  radio  is  my 
=1  hobby:  Richard  Petty,  eat  your 
heart  out, 

Richard  A.  ZidonisWBSVBS 
Cleveland  OH 


CQ  DX,  CQ  DX 


13  DOWN,  21  TO  GO 


I  just  thought  you  would  like  to 
know  that  your  code  tapes  are  just 
great.  I  started  with  the  six  wpm,  and 
had  it  down  pat  in  about  three  weeks. 
Then  I  bought  the  thirteen  wpm  tape 
and  in  about  one  month  I  just  could 
not  copy  it.  I  just  couldn't  get  past 
the  ten  wpm  hump.  Then  I  bought  the 
21  wpm  tape. 

I  drive  around  a  lot  and  i  took  the 
tape  with  me.  Instead  of  listening  to 
the  radio,  1  listened  to  that  tap6. 
About  3  weeks  later  I  had  the  13  wpm 
tape  down  pat.  I  have  been  listening 
to  the  21  wpm  tape  every  time  J  get  a 
chance,  i  can  almost  copy  it  perfectly, 
but  every  once  in  a  while  I  hit  a 
bump,  especially  on  the  Zs,  6s  and  4s, 
as  they  sound  so  much  like  7sF  Bs  and 
Vs.  Hi,  hi! 

I  would  like  to  know  if  you  make 
or  have  a  25  wpm  tape;  if  so,  i  would 
like  to  get  one.  I  know  if  I  listen  to  it, 
I  will  get  the  21  wpm  tape  down  pat. 

My  way  of  thinking  is,  if  you  can't 
copy  13  wpm,  go  to  a  21  wpm  tape. 

I  got  my  Novice  calf  on  May  18, 
1976,  in  less  than  five  months,  and 
your  tapes  have  helped  me  so  much  i 
wanted  to  let  you  know  about  it. 

Frederick  J.  Feddersen  WN1YDC 
Londonderry  NH 

Sure,  Fred,  we  have  a  25  wpm  Tape, 
S3. 95  postpaid.  Have  fun.  —  Wayne. 


Please  pass  this  information  to  all 
DXers. 

We  are  once  again  on  the  YASME 
trait.  This  time  our  Worldwide 
YASME  DXpedition  is  literally  fol- 
lowing in  the  footsteps  of  Danny  Weil, 
the  first  radio  amateur  in  the  world  to 
go  forth  on  a  sustained  full-time 
DXpedition. 

Like  Danny,  we  are  starting  this 
episode  of  our  DXpedition  from  the 
American  Virgin  Islands  and  under  the 
guidance  and  help  of  Dick  Spenceley 
KV4AA.  Dick,  who  is  now  71  years 
old,  spends  several  hours  on  the  air 
every  day.  Dick  and  his  wife,  Anna, 
are  both  very  active  and  look  and  act 
much  the  same  as  they  did  when  we 
visited  the  Virgin  Islands  20  years  ago. 

We  will  remain  here  one  month, 
operate  all  bands,  phone  and  CW, 
signing  W6KG/AJ3. 

From  here  we  plan  to  visit  and 
operate  from  ali  nine  of  the  VP 
countries.  Watch  for  us  and  work  us, 
but  only  one  QSO  per  band  per  mode 
please. 

Lloyd  Colvin  W6KG 

Iris  Colvin  W6QL 

American  Virgin  Islands 

f'm  jealous  as  aii  heck.  —  Wayne. 


SYMPATHY 


After  reading  WBSSWD's  letter  and 
your  response  in  November's  73,  I 
could  not  resist  getting  into  the  act. 

As  one  who  has  been  an  active 
amateur  for  almost  25  years,  and  who 
has  been  a  close  and  concerned 
observer  of  the  amateur  scene  even 
longer,  !  cannot  but  sympathize  with 
CM  Torossian's  view. 

What  we  really  need  is  not  large 
numbers  of  new  licensees  but  more 
efficient  frequency  utilization  by 
those  presently  licensed.  I  realize,  of 
course,  that  getting  amateurs  to  make 
more  logical  and  effective  use  of  the 


amateur  bands  is  probably  a  lost 
cause,  but  feel  it  worth  the  effort  to 
try,  rather  than  expend  our  energies 
recruiting  more  licensees  who  will 
orobably  follow  the  example  of  their 
peers  and  cluster  in  the  same  spots, 
compounding  the  problem  instead  of 
solving  it. 

And  why  must  all  newcomers 
"come  into  amateur  radio  via  the 
lowband  $800  transceiver  route"? 
With  home  brew  or  kit-based  equip- 
ment, a  person  can  get  started  in 
amateur  radio  for  a  helluva  lot  less 
than  $800. 

There  are  no  easy  solutions,  but 
let's  spend  a  little  time  and  effort 
solving  our  present  problems  rather 
than  rushing  to  create  new  ones, 

Morgan  W.  Godwin  W4WFL 
New  York  NY 

Trying  to  start  a  new  trend,  Morgan? 
—  Wayne. 


STILL  WAITING 


I  just  thought  \  would  let  you  know 
that  73  is  the  best  amateur  radio 
magazine  in  the  world!  Yes  -  the 
world/  I've  had  them  from  all  over: 
Australia,  U.K.,  Germany,  U.S.A., 
Hong  Kong.  None  comes  close  to  73. 

The  mail  from  Peterborough  is 
good,  too.  I  got  May's  issue  in  May, 
July's  issue  in  July,  and  September's 
in  September.  I'm  stiJI  waiting  for 
June's  issue  of  QSTt  and  July's,  and 
August's,  etc. 

Keep  up  the  good  work,  and  you 
can  put  my  name  on  the  list  for  the 
next  3  years. 

Baden  J.  Melhuish  ZL3THO 
Christchurch,  New  Zealand 


IMPRESSED 


1  have  just  received  your  November 
issue  of  73  and  wanted  to  say  I  was 
very  impressed  with  it.  Your  articles 
on  different  computer  and  IC  projects 
are  very  helpful  to  me  as  a  beginner. 
Yours  is  the  first  magazine  I  have  read 
that  has  a  full  catalog  for  another 
company.  With  that  and  your  limit  of 
just  a  few  pages  instead  of  half  a  book 
on  the  contest  winners,  I  think  I  will 
have  good  reading  for  the  next  three 
years.  Keep  up  the  good  work, 

LesSullinsWBOKFK 
Kansas  City  KS 


BE  CAREFUL 


The  audio  of  the  TR2200A  can  be 
improved  by  a  field  modification  — 
two  1/16  inch  holes  drilled  in  the 
back  of  the  microphone. 

I  recommend  that  you  take  the 
back  off  the  mike  and  drill  the  holes 
just  above  the  "n"  and  "m"  in  the 
word  "Dynamic,"  and  then  reset 
audio  gain  and  deviation  for  a  vastly 
improved  radio. 


Circuit  boards,  schematic  diagrams, 
beautiful  photos,  and  detailed  instruc- 
tions are  not  available.  Just  be  careful 
—  the  microphone  element  itself  does 
not  need  two  1/1 6th  inch  holes!  Only 
the  back  of  the  case! 

I  enjoy  reading  your  magazine. 

Robert  BeharWA4HCI 
Columbus  GA 

Holy  mike-ral.  —  Wayne. 


DRAKE  SCORES 


What  with  all  the  publicity  about 
the  rip-offs  by  Trigger  Electronics,  I 
thought  I  would  add  my  bit  about  a 
company  that  offers  excellent  service 
after  the  sale  -  R,  L.  Drake.  I  had 
occasion  to  utilize  their  service  on  my 
T4XC,  which  had  developed  a  recur- 
ring problem  with  the  balanced 
modulator,  and  I  would  like  to 
reassure  your  readers  that  R.  L.  Drake 
Company  certainly  stands  behind 
their  products  and  really  practices 
excellent  customer  service  relations. 
Mr.  Bill  Frost  of  the  Drake  Service 
Department  was  most  helpful  and 
cooperative.  I  find  it  quite  refreshing 
to  find  this  attitude  in  a  company  in 
this  day  and  age. 

Mark  Witmer  WA6FXM/9 
Great  Lakes  1L 


THE  VLF  CAPER 


I  (and  others)  would  like  to  see  an 
article  or  two  in  73  on  construction  of 
simple  VLF  (very  low  frequency) 
antennas  and  receivers  or  converters. 
And  what,  exactly,  is  propagation  like 
at  VLF?  Believe  it  or  not,  it  is  very 
difficult  to  find  anything  on  this 
subject,  although  I've  found  a  few 
incomplete  hints  here  and  there.  I'm 
certain  that  many  73  readers  would  be 
interested,  provided  they  would  be 
toid  as  much  as  possible  about  the 
interesting,  weird,  secret  and  some- 
times totally  inexplicable  things  going 
on  down  at  VLF, 

It  is  theoretically  and  in  fact  pos- 
sible to  radiate  any  frequency  above 
zero  Hz  as  rf  and  to  receive  it  —  no 
matter  how  low.  During  WW  II  the  sly 
Germans  wrapped  a  one  turn  loop 
antenna  around  a  mountain  and  keyed 
the  50  Hz  power  line  into  it  through  a 
transformer  to  send  secret  CW  mes- 
sages! This  was  transmitted  as  rf,  not 
merely  hum.  It  was  qurte  some  time 
before  our  agents  learned  of  this, 
because  almost  no  one  [except  the 
Germans!)  had  receivers  capable  of 
tuning  down  that  low.  The  mountain 
happened  to  contain  magnetic  ores 
which  improved  the  system  gain. 

Large  VLF  antennas  can  operate 
quite  efficiently  when  buried  and  thus 
invisible  (how  many  don't  we  see?). 

Now  the  US  government  is 
equipped  with  VLF  receivers  and 
transmitters  for  certain  special  (and 
often  secret)  purposes.  The  Navy 
recently  began  using  the  30-300  Hz 
band     for    communication    with     its 


submarines,  as  this  band  penetrates 
water  quite  well.  The  Navy  also  uses 
other  VLF  bands.  (And  I  meant 
30-300  Hz,  not  kHz.) 

A  few  years  ago  a  US  secret  (CIA) 
agent  was  caught  in  Cuba  sending 
secret  messages  by  a  complete  VLF 
outfit  in  a  briefcase.  Obviously,  these 
frequencies  are  still  considered  "safe" 
because  of  the  general  lack  of  VLF 
receivers. 

Various  natural  objects  in  space 
occasionally  generate  weird  VLF 
signals  that  sound  like  the  sound  track 
of  a  science  fiction  movie.  Lightning 
also  generates  weird  VLF  signals,  and 
the  mechanism  isn't  completely 
understood. 

WWV  has  an  experimental  outlet  at 
19  kHz  and  a  permanent  one  at  60 
kHz,  Complex  and  comprehensive 
time  codes  are  sent  digitally,  which 
should  interest  computer  freaks.  VLF 
is  more  reliable  and  provides  higher 
accuracy  than  is  possible  with  WWV's 
other  frequencies. 

Perhaps  you  have  read  some  of 
John  A.  Keel's  books  and  articles  on 
UFOs  and  other  paranormal  phenom- 
ena. Keel  knows  one  or  two  hams  who 
have  ancient  WW  One  receivers 
capable  of  tuning  down  to  about  3 
kHz.  Keel  doesn't  say  if  tubes 
(audions)  were  used  in  these  particular 
receivers.  However,  tubes  did  exist 
during  WW  I,  though  they  were  very 
new.  VLF  was  used  extensively  during 
the  early  days  of  radio  communica- 
tions. Some  transmitters  used  mechan- 
ical ac  generators  putting  out  rf  at 
below  100  kHz.  This  was  not  a  spark 
gap  system. 

The  fortunate  hams  with  these 
ancient  VLF  receivers  have  received 
and  recorded  voice  transmissions 
speaking  no  known  Earth  language! 
They  are  not  Earth  languages  in  code 
or  Earth-language  sounds  in  code. 
Occasionally  it  sounds  like  dogs 
barking  to  each  other,  but  usually  it  is 
a  definite  but  unidentifiable  language. 
Expert  linguists  have  listened  to  the 
tapes  and  have  been  unable  to  identify 
the  languages  used.  Keel  suspects  that 
these  transmissions  are  precisely  what 
they  appear  to  be  —  unearthly  —  that 
these  are  UFO  communications,  that 
the  UFO  entities  know  that  we  have 
very  few  VLF  receivers. 

Maybe  our  government  knows 
much,  much  more  about  UFOs  than 
they  admit. 

Designing  a  reasonably  simple  but 
reasonably  sensitive  and  selective  VLF 
antenna  and  receiver  or  converter 
would  not  be  without  problems.  For 
example,  it  would  be  difficult  to 
physically  realize  the  tuning  circuits 
with  standard,  readily  available 
components.  The  coils  would  require 
far  more  inductance  than  is  usually 
used  in  receivers  and  converters. 
(Early  receivers  often  had  huge  coils.) 
This  problem  wouldn't  be  so  bad  if 
you  want  a  single  frequency  receiver 
or  converter,  but  I  want  one  capable 
of  covering  the  whoie  VLF  range,  so 
that  I  could  tune  around  and  perhaps 
discover  something  interesting. 
Neither  would  standard  tuning  capaci- 
tors be  optimum  for  VLF.  The  solu- 


tion might  lie  in  one  of  the  new 
techniques  to  synthesize  inductance 
or  capacitance. 

Clyde  E.  Wade,  Jr. 
Little  Rock  AR 

Sounds  tike  a  bunch  of  bat  guano  to 
me,  Wade.  And  as  far  as  tuning  in 
audio  frequencies  is  concerned,  it 
doesn't  take  huge  coils,  only  some 
audio  transformers.  Once  youWe 
received  the  audio  signals  from  an 
antenna,  they  are  audio  signals.  If  you 
transmit  them  by  ether  via  an  anten- 
na, then  they  travel  at  the  speed  of 
light  .  .  .  if  you  put  them  in  a  loud- 
speaker, they  travel  at  the  speed  of 
sound.  If  you  detect  the  sound  waves, 
you  get  audio  .  .  .  and  if  you  detect 
radio  waves  at  audio  frequencies,  it 
should  be  audio.  Is  there  something  i 
don  ft  understand?  —  Wayne. 


HATS  OFF! 


Just  a  short  note  to  let  you  know  I 
appreciate  and  am  wholly  in  favor  of 
your  attitude  towards  your  adver- 
tisers. I'm  particularly  in  favor  of 
having  your  readers  applaud  the 
specially  good  ones. 

In  that  category,  here's  some 
applause  for  Tufts.  I  recently  made  a 
couple  of  crystal  orders  to  them, 
which  were  both  delivered  with  what  I 
considered  amazing  speed.  On  the 
second  order  I  had  a  crystal  which 
wouldn't  net  quite  right  so  I  returned 
it  to  them.  I  mailed  it  back  from 
Arizona  on  a  Monday  and  was  abso- 
lutely amazed  to  have  the  replacement 
crystal  back  in  the  Thursday  mail.  My 
hat  is  off  to  Tufts  —  they  have  one 
satisfied  customer. 

Bill  HoskingW7JSW 
Scottsdale  AZ 


WARBLE,  WARBLE 


You  can  put  Bullet  Electronics 
back  on  your  list  of  great  people. 
Apparently  the  biggest  problem  I  had 
with  them  was  due  to  the  mail  system, 
as  I  got  a  refund  check  and  a  Warble 
Alarm  for  all  the  problems.  It  turns 
out  they  were  out  of  stock  on  the 
product  I  ordered.  Enclosed  is  a  sub- 
scription request  for  Kilobaud  Maga- 
zine. 

Martin  Peck  WB0JMO/KG6 
Guam 

What  do  you  do  with  a  Warble  Alarm 
on  Guam?  -  Wayne. 


COUNT  YOUR  BLESSINGS 


Thought  you  might  like  to  know 
what  amateur  radio  in  Okinawa, 
Japan,  is  like.  I  can  speak  only  For 
American  hams  who  are  servicemen 
and  women  stationed  here,  but  our 
brothers  and  sisters  in  the  states  have 

Continued  on  page  140 
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s%j  Another* 

_     for  you 

SAVE 

with  a 


SS2K   KITj23Sl$189 
or 

SS2  WIRED  ^28C  $225 


C1    FAST/SLO'SCAN 
CAMERA   $385 


MONITOR 
FEATURES: 

Oscilloscope  display  of  SSTV  signal 
Rugged  —  modular  —  industrial  grade 
Modular  Construction 
Independent  easy  to  use  controls 


CAMERA 
FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close-up  features 

Adjustable  frame  size 

Built-in  sJo-scan  bar  gen  for  transmit 

Focus  on  a  postage  stamp 


ACCESSORIES: 

P1  Polaroid  adapter  for  hard  copy  photos  $34.50 

V1  viewing  hood  $14.50 

T1  tripod  $24.95 

CK256  line  conversion  kit  available 


A-G  Co.,  Inc.  A  VAILABLE  NOW: 

Imperial,  Pa.  Order  factory  direct  or  from  our  distributors.    See  Below 


Amateur  Electronics  Supply 
Milwaukee,  Wise. 
Cleveland,  Ohio 
Orlando,  Fla. 

Argon  Electronics 
Miami  Springs,  Fla. 


A  and  W  Electronics 
Medford,  Mass. 

Barry  Electronics 
New  York,  N.Y. 

CFP  Enterprises 
Lansing,  N.Y. 


Electronic  Distributors 

Muskegon,  Michigan 

Goldstein's 
Pensacola,  Fla. 

Harrison  Electronics 
Farmingdale,  N.Y. 


Henry  Radio 

Los  Angeles,  Calif. 

Hobby  Industry 
Council  Bluffs,  Iowa 

Mr.  Keith  Roberts 
P.O.  Box  677 
Bedford,  N.S. 
Canada  BON  1B0 


Venus  Scientific  Inc. 

The  company  that  put  high  voltage  on  the  moon,  now  brings  you  expanding  amateur  radio 
technology. 


399  SMITH  STREET 
FARMINGDALE,  N.Y.  11735 
PHONE  516-293-4100 
TWX  510-224-6492,       mot 
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Looking  West 


Bill  Pasternak  WA6ITF 
14725  Titus  St.  #4 
Panorama  City  CA  91402 

Those  of  you  who  happened  to 
read  my  special  article  on  total 
coordinated  band  planning  last  June 
may  remember  that  I  stated  therein 
something  to  the  effect  that  the 
multi-mode  VHF  transceiver  would 
have  a  rather  large  effect  on  the 
operating  habits  of  many  an  amateur. 
This  innovation  would  not  only  put  a 
bit  of  diversity  into  the  aforemen- 
tioned "operating  habits,"  but  would 
also  call  for  a  revision  in  our  thinking 
in  matters  of  VHF  coordination  so  as 
to  protect  the  integrity  of  all  VHF 
special  interests,  not  just  VHF 
repeaters.  Perhaps  a  better  term  than 
coordination  would  be  band  planning, 
total  voluntary  band  planning  from 
within  the  amateur  community. 

While  the  mail  response  to  this 
articie  was  about  evenly  divided,  it 
seems  that  the  greatest  flack  was 
received  from  "repeater  people,"  both 
owners  and  users  who  felt  that  while 
coordination  was  important  for  their 
mode,  the  same  did  not  hold  true  for 
other  modes.  On  the  surface,  and 
most  importantly  by  today's  operat- 
ing standards,  a  good  part  of  their 
reasoning  may  hold  merit.  The 
opponents  cite  the  fact  that  repeaters 
are  coordinated  to  specific  channel 
pairs,  while  other  modes  have  the 
ability  of  a  VFO  to  scamper  about  the 
band  Fine,  but  what  these  repeater 
people  fail  to  understand  (due  mainly, 
i  suspect,  to  iack  of  knowledge  on  the 
way  these  other  modes  operate)  is 
that  in  many  areas  SSB  is  beginning  to 
channelize  itself  in  a  similar  way  to 
the  way  FM  and  FM  repeaters  chan- 
nelize, ff  you  are  involved  in  VHF 
modes  other  than  FM,  you  will 
probably  understand  what  I  mean  by 
"protected  calling  channels,"  "DX 
monitoring  channels,"  "local  rag  chew 
channels,"  etc.  in  different  parts  of 
the  country  the  terminology  differs. 


but  the  object  remains  the  same:  the 
setting  aside  of  specific  frequencies, 
mainly  on  two  meters  around  145 
MHz,  for  a  given  specific  use  on  a 
gentleman's  agreement  basis.  Does  all 
this  sound  a  lot  like  both  channeliza- 
tion and  coordination?  Are  the 
similarities  now  a  bit  more  evident? 

I  suspect  that  as  more  amateurs  get 
their  hands  on  these  little  gems,  some 
form  of  "coordination"  will  take 
place,  whether  it's  national  in  nature 
or  just  on  a  local  level.  However,  we 
have  a  rather  special  opportunity  right 
now,  an  opportunity  to  get  those  lines 
of  communication  built  and  to  work 
together  on  a  level  not  limited  to  the 
coverage  area  of  our  favorite  repeater. 
We  have  an  opportunity  to  plan  for 
the  future  in  a  manner  not  normally 
within  our  reach.  Getting  to  know  one 
another  on  a  local  level  is  the  first 
step,  learning  a  bit  about  the  other 
guy's  favorite  mode  of  operation  is 
the  second,  and  learning  to  interact 
with  one  another  is  by  far  the  most 
important. 

Cail  it  band  planning,  coordination 
or  what  have  you.  For  each  mode  and 
each  special  interest  to  assure  itself  of 
longevity  and  viability,  "coordina- 
tion" on  some  level  will  happen. 
Wouldn't  it  be  nice,  though,  if  we  all 
got  our  act  together  and  were  the 
same  nationally?  To  that  small  minor- 
ity of  "FM  repeaters  only"  people 
who  seem  critical  of  the  ideas  of 
others,  remember  that  those  band 
planning  other  modes  learned  their  act 
from  what  you  have  accomplished. 
You  were  the  ones  who  succeeded  in 
doing  the  impossible  when  virtually 
everyone  thought  it  could  not  be 
done.  You  provided  the  leadership  for 
yourselves,  and  whether  you  realize  it 
or  not,  you  seem  to  have  done  so  for 
others.  Your  obligation  is  clear;  to 
offer  guidance  to  others  when  they 
request  it,  regardless  of  what  mode 
they  may  operate.  It's  the  unwritten 
obligation  of  the  brotherhood  upon 
which  amateur  radio  is  built.  It's  also 


Among  the  attendees  was  KT LA-TV  personality  Johnny  Grant  WA6MJV,  here 
being  greeted  by  Jim  Hendershot  WA6VQP  of  the  SCR  A. 


part  of  the  challenge  of  amateur 
radio's  future,  and  the  official  statis- 
tics seem  to  ted  us  that  we're  growing 
in  number.  Amateur  radio  going 
public  through  a  rather  well-coordi- 
nated public  relations  effort  seems  to 
have  turned  the  tide.  This  means  more 
amateurs  and  this  in  turn  means  more 
individuals  involved  in  each  mode.  To 
VHF  and  UHF  this  means  more 
repeater  operators,  more  repeaters, 
more  RTTY,  SSB  and  probably  even 
more  AM  among  other  modes.  Even 
more  ATV.  Each  group  will  indeed 
need  spectrum  and,  by  carefully 
planning  now,  we  can  make  sure  that 
it's  there  in  the  future.  Think  about 
it! 

While  on  the  topic  of  modes  other 
than  FM,  and  specifically  speaking 
about  two  meter  SSB  operation,  let 
me  introduce  you  to  a  rather  inter- 
esting group  out  of  Fort  Worth,  Texas 
known  as  "Side  Winders  on  Two"  or, 
as  they  call  themselves,  simply 
"SWOT."  Len  Hoops  W5JTA,  SWOT 
Secretary,  was  kind  enough  to  send 
me  a  press  release  about  the  DX 
accomplishments  of  his  group  and  also 
put  "LW"  on  their  newsletter  mailing 
list. 

More  about  the  DX  in  a  moment, 
but  first  a  bit  about  the  group  itself. 
These  are  a  group  of  amateurs  inter- 
ested in  seeing  what  can  be  accom- 
plished without  the  use  of  a  radio 
relay  device  on  the  two  meter  band: 
to  see  how  far  one  can  talk  using 
other  modes  and  operating  procedures 
that  can't  be  found  on  FM  repeaters. 
They  see  this  as  an  exciting  challenge 
to  their  individual  and  collective  skill, 
and  this  summer  the  perseverance  of  a 
number  of  their  members  paid  off.  On 
July  29,  1976,  four  of  their  number 
had  the  opportunity  to  make  DX 
contact  with  a  number  of  California 
stations.  On  the  Texas  end  there  were 
WB5MEV,  WB5NLB,  WB5ACO  and 
Len  W5JTA,  The  stations  that  they 
worked  were  WA600C,  WB6HDB  and 
WA6DVX  in  LA,  as  well  as  W6DPD  in 
Fresno,  In  addition,  the  report  con- 
tinues that  another  SWOT  member, 
WA5SMA,  in  Vernon,  Texas  also 
QSOed  with  WB6HDB,  and  K5UGM 
white  mobile  near  San  Antonio  also 
worked  a  6-lander.  Bill  Brady 
W86HDB  happens  to  be  a  friend  of 
mine,  and  when  I  caught  him  on  one 
of  our  local  FM  systems,  confirmed 
his  contacts. 

In  a  rather  beautiful  letter  from 
Len  at  a  later  date,  he  gives  credit  to 
the  advent  of  the  multi-mode  VHF 
transceiver  for  providing  more  diver- 
sity to  his  operating  habits  and  giving 
him  the  chance  to  get  involved  in  SSB 
and  two  meter  DX  chasing.  I  have  said 
many  times  before  that  a  whole  dif- 
ferent world  exists  below  146  MHz 
and  SWOT  is  another  example  of  this. 
Just  tune  down  there,  or  to  six,  or  to 
the  low  end  of  420  to  see  for  yourself. 
Now  .  .  .  part  two  of  K3BNS  in  Los 
Angeles. 

Even  "Looking  West"  got  its 
chance  now  and  then  to  pose  a  few 
questions  to  John.  Among  them  was 
one  that  I  feel  is  rather  important, 
because  in  my  opinion  John's  answer 


gives  a  bit  of  a  hint  as  to  what  future 
reports  on  restructuring  and  deregula- 
tion might  hold  and,  moreover,  who 
will  help  him  in  formulating  same. 

My  question  was  as  follows:  "10 
meter  repeaters  are  now  legal;  cross- 
band  repeaters  are  legal;  Technician 
class  operators  are  coming  out  on  10 
meters.  Is  anything  going  to  be  done 
about  this  and  where  does  a  Techni- 
cian class  operator  sit  if  he  happens  to 
be  on  a  repeater  that  is  being  repeated 
to  10?" 

John's  response  was  this:  "We  have 
an  outstanding  decision  to  make  on 
20282.  You  know  that  was  very  care- 
fully labeled  'First  Report  and  Order' 
(virtually  everyone  in  attendance 
laughs  at  this  comment)  and  that 
business  of  the  10  meters  would  solve 
a  problem  if  we  went  ahead  as  pro- 
posed. (I  must  assume  that  this  is  a 
reference  back  to  my  question  as 
asked  and  the  content  therein.)  But  I 
think  there  is  another  issue  we've  been 
kind  of  waiting  to  hear  people  start 
talking  about,  and  that's  with  this 
newest  change  and  the  new  structure 
we  have,  which  !  guess  everybody's 
reasonably  happy  with.  The  only 
difference  now  between  Technician 
and  General  is  that  code  test  .  . . 
telegraphy  . .  .  that's  the  only  differ- 
ence in  the  requirements.  So  what 
should  be  the  difference  in  privileges? 
The  communications  act  says  that  the 
FCC  is  responsible  for  establishing 
qualifications  for  radio  operators  and 
making  sure  the  license  (possibly 
licensee  ...  a  case  of  tape  drop-out 
muffled  one  word  here)  and  the 
qualifications  as  established  are  con- 
sistent with  the  duties  they  have  to 
perform." 

Questioningly  John  continues: 
"Maybe  they  should  be  given  all  the 
General  phone  frequencies  .  .  .?  We 
thought  that  might  be  something  that 
amateurs  might  want  to  cogitate." 

Now  back  to  some  questions  posed 
by  others  present:  "There  have  been 
some  bills  in  the  Communications 
Sub-Committee  (referring  to  Con- 
gress); one  in  particular  is  there  right 
now  about  forcing  the  entertainment 
(electronic)  industry  to  improve  their 
designs  so  that  they  wouldn't  be  so 
subject  to  interference.  I  understand 
that  the  Commission  has  been  asked  a 
number  of  times  in  the  past  to  present 
an  opinion  on  these  biJIs,  either  pro  or 
con,  and  they  failed  to  do  so,  and  this 
has  happened  now  for  a  couple  of 
years.  Do  you  know  what's  happening 
now  on  that?" 

John:  "Yes,  they're  waiting  for  the 
Congress  to  ask  them  what  it  is; 
they've  been  asked  by  everybody 
other  than  Congress,  and  it  would  be 
inappropriate  or  presumptive  to 
comment  on  anything  that  is  still  in 
sub-committee.  The  Commission  has 
not  taken  a  position;  I've  heard  it 
discussed  both  ways.  The  problem  of 
susceptibility  goes  far  beyond  just 
television  receivers  and  radio  receivers 
and  so  forth.  You  know  we  have  some 
unplanned  receivers;  I'm  sure  you've 
heard  the  stories  about  the  public 
address  systems,  organs  and  stereo 
amplifiers  in   churches  that  pick  up 
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some  things  at  inappropriate  times. 
Whether  the  Federal  Government 
should  be  getting  into  regulatory 
matters  to  that  detail  in  the  present 
climate  —  well,  1  am  sure  you  appreci- 
ate how  thar  might  be," 

Question  (same  questioner  pursuing 
the  point):  "Well,  with  all  the  RFI 
complaints  1  arn  sure  are  down  at  the 
office  there  in  Washington,  it  would 
seem  it  would  present  a  pretty  good 
argument  in  favor  of  some  more  regu- 
lation on  the  (electronic)  entertain- 
ment industry;  at  least  someone 
should  be  made  aware  that  this  is 
available  for  Congress  to  look  at." 

John:  "There  would  have  to  be  a 
great  deal  of  funds,  of  course,  to  make 
that  system  work.  Our  labs  would 
have  to  be  enlarged,  for  instance,  and 
the  staff  enlarged,  and  standards  set 
on  all  this  equipment;  they  would 
have  to  be  brought  into  the  labs  to 
make  sure  they  meet  all  these  stan- 
dards and  it  sort  of  elevates  that 
whole  area  maybe  beyond  what  a  lot 
of  people  think  it  should  be;  that's 
where  the  dilemma  occurs." 

For  some  reason,  the  subject  of  CB 
radio  and  the  CB  service  was  on  many 
minds.  A  number  of  questions  were 
asked  about  CB  and  C8  expansion. 
Among  them  was  this  one:  "I've  read 
in  the  newspapers  that  40  more  CB 
channels  (note  the  questioner's  error  in 
stating  40  more  rather  than  1 7  more 
for  a  total  of  40)  are  being  opened  as 
of  the  first  of  next  year.  In  view  of 
the  well-publicized  chaotic  conditions 
which  have  prevailed  on  the  CB  bands, 
and  the  amounts  of  illegal  activity  and 
the  inability  of  the  regulatory  agencies 
to  control  this,  what  is  the  reason  for 
giving  CB  even  more  channels  than 
they  have  now.  Can  you  answer  that, 
please?" 

John  {his  answer  very  concise  and 
to  the  point):  "Yes,  that's  what  the 
public  wanted  and  of  course  the 
Commission  is  there  to  serve  the 
public." 

Question:  "Back  on  the  subject  of 
licenses:  For  instance,  you  have  a 
mail-order  license.  As  of  the  23rd  of 
July,  you  have  grandfathered  all 
Conditional  Technicians  to  be  as 
normal  Technicians,  is  that  right?" 
John  responds  affirmatively  and 
questioner  continues:  "Since  you  are 
already  a  Technician,  you've  passed  5 
wpm;  do  you  have  to  retake  the 
written  examination  when  you  go  in 
front  of  the  FCC  examiner  for  your 
General?" 

John:  "No,  you  just  come  in  and 
take  your  13  wpm  and  then  you  get 
the  General."  Questioner  thanks  John 
and  then  John  kiddingly  adds:  "Hope 
to  see  you  there  shortly."  This  brings 
a  chuckle  from  the  crowd  and  John 
continues;  "1  think  we  have  come 
more  than  halfway;  I  think  you  ought 
to  come  a  little  bit  too.  The  Techs  Tue 
talked  to  have  all  expressed  their 
desire  to  move  forward," 

Question:  "John,  I'd  like  to  com- 
pliment you  on  getting  that  Tech- 
nician and  Novice  thing  together;  you 
know,  the  idea  that  the  Technician 
now  can  also  use  code.  I  think  we're 
all  anticipating  when  the  second  shoe 


will  drop  with  regard  to  the  other 
things  that  are  in  the  cooker.  Do  you 
have  any  idea  when  we'll  be  getting 
some  further  information  on  some  of 
the  other  proposals  that  have  actually 
been  sent  forth?" 

John:  "Yes,  you  know  we  got  that 
through.  J  had  to  Jiteralfy  stand  up  in 
front  of  the  Commission  and  swear 
that  absolutely  nobody  would  be 
unhappy  with  those  chances  we  made 
and  1  think  that  my  credibility  is  still 
good,  so  maybe  we  can  move  on  to 
some  additional  things.  One  I  get 
asked  about  a  lot  is  the  additional 
phone  privileges  for  Technicians;  I 
think  there  are  some  sub-bands  in  there 
we  propose  to  eliminate,  maybe  move 
down  to  HF  and  so  forth.  I  know  that 
all  the  Techs  are  interested  in  that, 
but  I  don't  see  all  the  hurry.  1  really 
think  the  Techs  have  made  out  pretty 
good  in  this;  it's  even  easier  to  move 
up  to  General  and  so  forth.  I'm  sure 
we  don't  want  to  have  everybody  take 
the  Novice  license,  move  on  to  Tech 
and  then  just  stop.  We  want  to  leave  a 
little  bit  of  reason  to  move  on  up." 

One  particular  questioner  became 
involved  in  a  rather  interesting  two- 
way  Q&A  period  with  John  on  the 
subject  of  willful  and  malicious 
jamming  and  what  could  be  done  by 
both  amateurs  and  the  Commission. 
Earlier,  during  the  seminar,  John  had 
described  working  with  the  local  FCC 
engineer  in  charge  as  a  starting  point, 
but  the  information  garnered  from 
this  particular  Q&A  sub-section  is 
particularly  interesting.  Here  is  part  of 
it: 

Questioner:  "Many  of  your  local 
police  agencies  have  reserve  programs; 
you  have  reserve  officers  and  deputies. 
Is  it  conceivable,  since  you  are  a 
regulatory  agency,  to  appoint  Field 
Engineers  {I  assume  that  the  ques- 
tioner refers  to  appointment  on  a 
voluntary  non-remunerative  basis), 
either  electronic  engineers  with  many 
years  amateur  experience  or  perhaps 
people  in  the  Department  of  Justice 
who  can  prosecute,  or  sworn  officers 
of  local  police  agencies  who  are  also 
amateurs?  is  there  any  such  thing 
possible?" 

John:  "\  don't  know.  That  was 
brought  up  by  several  police  officers 
on  occasion  to  me  and  I've  checked  it 
out  with  our  attorneys  and  they're 
not  quite  sure  if  the  'Act'  does 
permit  that  or  not.  We've  also  thought 
about  the  creation  of,  for  lack  of  a 
better  term,  the  FCC  Auxiliary.  For 
instance,  if  we  could  set  up  a  good 
system  for  giving  examinations,  then 
the  field  people  wouldn't  have  to  tie 
up  the  manpower;  about  half  the 
manpower  is  tied  up  in  giving  exam- 
inations and  answering  questions  for 
the  public  and  so  forth.  That  money 
could  be  reprogrammed  toward 
straight  hard  enforcement  work. 

"I  have  heard  the  Chief  of  the 
Enforcement  Bureau  talk  about  this 
and  ask  what  it  would  take;  FCC,  just 
tell  us,  how  much  would  it  take  to 
clean  out  all  of  it?  (1  suspect  this 
means  all  violators  in  both  CB  and 
amateur  services).  That's  sort  of  a 
staggering  thought.  Maybe  that's  not 


The    S.F.     Valley    A.R.C.    honored    John    by    awarding    him    "honorary 
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the  way  to  do  it.  The  best  example  I 
can  think  of  is  how  amateurs  do  it;  it's 
got  to  be  a  self -enforcement  system  if 
it's  ever  going  to  work.  If  you  can't 
get  people  to  realize  that  this  is  for 
their  own  benefit,  then  you  can  write 
all  the  rules  you  want,  you  can  put  all 
the  policemen  out  there  you  want, 
and  it's  still  not  going  to  work.  There 
are  still  going  to  be  those  bananas  who 
cause  trouble;  and  get  on  our  repeat- 
ers and  act  out  the  writing  on  the 
wall's  graffiti  and  all  this  other  junk 
they  do  these  days.  So  they  are 
looking  at  other  ways,  particularly  in 
CB,  to  try  to  convince  them  of  more 
self-enforcement;  they  point  at  the 
amateur  service  as  one  example  of 
how  this  works. 

"One  of  the  things  they  (I  suspect 
this  refers  to  questions  asked  by 
CBers)  ask  is  'What  can  we  do?'  Well,  I 
think  a  lot  of  it  has  to  do  with  the 
callsign.  in  the  CB  service  it  sort  of 
grew  up  that  you  didn't  use  your 
callsign.  You  didn't  identify  to  the 
world  who  you  were.  You  became 
some  mysterious  stranger.  You  were 
anonymous  and  this  raised  the  inclina- 
tion to  make  mischief.  Now,  that  has 
never  prevailed  in  the  amateur  service. 
Amateurs  have  always  been  extremely 
proud  of  their  callsigns  and  we 
probably  do  more  arguing  with  ama- 
teurs about  callsigns  then  any  other 
thing.  They're  very,  very  proud;  they 
listen  to  the  10  minute  identification 
rule;  some  guys  give  their  callsign  10 
times  in  one  minute  (chuckle  from  the 
audience).  And  when  you  have  a 
situation  like  that,  where  people  are 
saying  wtio  they  are  and  they're 
willing  to  stand  up  and  identify 
themselves,  they  behave  themselves. 
They're  responsible  people.  And  that's 
one  of  the  things  we  always  try  to 
point  out  to  the  CBers:  use  their 
callsigns." 

Questioner  interrupts  John  and 
asks:  "I  would  agree  with  you  that 
amateurs  don't  want  to  be  over- 
regulated;  I  probably  could  speak  for 
everybody  in  the  room  for  that.  As 
you  very  well  know,  it  doesn't  take  an 
amateur  license  to  steal  an  amateur 
radio;  they  look  in  the  car  just  like 


those  other  radios.  (John  interjects 
the  fact  that  his  two  meter  radio  had 
been  purloined,  then  questioner  con- 
tinues.) They  also  got  mine  once,  but 
the  point  is,  that  once  he  has  got  it 
and  he  can't  sell  it,  he  plays  with  it. 
This  is  mushrooming.  The  callsign 
means  nothing;  you  have  people  who 
are  amateurs,  qualified  for  their 
license,  who  don't  know  enough  not 
to  talk  to  that  individual  and  they 
create  ten  times  the  problem  that 
would  normally  be." 

John  asks:  "Is  that  really  right? 
We've  had  that  problem  in  our  area 
and  in  just  about  every  case  the 
amateurs  have  been  able  to  solve  it." 

Questioner  continues:  "We  have  a 
problem  here  in  the  Los  Angeies  area; 
it's  been  going  on  about  3  to  4  weeks 
now  with  two  particular  individuals 
who  jump  from  frequency  to  fre- 
quency. We  are  just  now,  because  of 
this  situation,  organizing  a  cross-fre- 
quency coordination  which  should 
have  been  done  a  long  time  ago.  The 
problem  is  getting  severe,  in  that  the 
amateurs  are  adding  to  it  with  their 
own  illegal  comments."  (Note:  For 
those  among  you  who  are  unaware,  it 
is  a  direct  and  major  violation  of  the 
rules  and  regulations  to  enter  into 
QSO  with  or  converse  via  the  radio 
with  a  non-licensed/non-identified 
station.) 

John  interjects  emphatically:  "That 
does  not  work!" 

Questioner:  "Yes,  but  it's  being 
done!" 

John:  "That's  what  they  want;  they 
want  attention.  If  you  let  them  do  it; 
they'll  just  keep  doing  it."  (Note: 
Remember  that  I  have  written  in  the 
past  about  never  giving  any  form  of 
recognition  to  one  who  willfully  plays 
havoc  with  you  on  your  favorite 
repeater?  Ignore  them;  T-Hunt  them 
down,  what  have  you.  But  again  —  no 
matter  how  much  it  hurts,  never  give 
recognition  and  thereby  an  audience 
to  a  jammer  —  never, ) 

Questioner:  "If  we  can't  solve  the 
problem,  it  will  grow." 

Continued  on  page  732 
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visiting  views  from  around  the  globe 

In  Pursuit  of  the  HFers 


Here  at  73  we  receive  dozens  of 
ham  club  bulletins  and  other  publica- 
tions each  month.  One  of  the  newer 
ones  we're  getting  is  called  SSB  Nevss, 
published  in  Daytona  Beach  FL.  It's 
not  for  hams  operating  SSB  .  ,  .  the  20 
page  magazine  is  aimed  at  people 
running  SSB  (and  kWs)  between  the 
CB  band  and  10  meter  amateur  band. 

SSB  News  is  filled  with  advertising 
(ham  transceivers,  linear  amplifiers) 
and  advice  to  the  so-called  "HFers." 
"Your  signals  are  heard  in  foreign 
countries  .  .  .  and  when  a  ham  reports 
a  violation  .  .  .  heads  will  roll  and  tails 
will  be  busted!"  warns  an  article 
entitled  "Trouble  Ahead."  The  author 
goes  on  to  urge  HFers  to  stick  to  the 
decision  of  the  HF  Regional  Advisors 
meeting  at  Colorado  Springs  .  .  .  that 
all  HFers  use  27.425  MHz  and  27.325 
MHz  as  calling  frequencies,  with 
27.315  to  27.585  MHz  set  as  the  "HF 
band."  There's  even  a  VHFors  organi- 
zation, with  calls  and  numbers  . . . 
but,  of  course,  no  last  names. 

What  does  the  FCC  think  of  ail 
this?  Richard  Smith.  Chief  of  FCC's 
Field  Operations  Bureau  (FOB),  put  it 
this  way:  "I've  been  given  the  task  of 


stopping  the  Atlantic  Ocean  from 
reaching  the  beach;  I've  been  assigned 
one  man  with  a  broom  .  .  .  and  he's 
sweeping  as  fast  as  he  can."  Smith 
says  FOB  has  4  teams  of  agents,  five 
men  to  a  team.  That's  twenty  agents 
against  more  than  30  thousand  illegal 
SSB  HFers  I  What's  more,  the  FOB 
now  has  fess  personnel  than  it  did  28 
years  ago,  before  the  communications 
boom! 

Despite  the  odds,  FOB  has  managed 
to  make  arrests  and  get  convictions 
from  federal  judges.  According  to 
Smith,  recent  operations  in  Birming- 
ham AL,  Newark  NJ,  and  Des  Moines 
I A  have  nailed  23  HFers  with  fines 
and  confiscated  equipment  in  the 
thousands  of  dollars.  As  you  read  this, 
FOB  agents,  US  marshals  and  federal 
search  warrants  are  coming  down  on 
another  group  of  illegal  SSB  opera- 
tors. (More  on  the  latest  raids  coming 
up.) 

The  FCC  is  concentrating  on  indi- 
vidual users,  hoping  to  prosecute 
enough  of  the  HFers  to  discourage 
growth  of  outlaw  SSB.  Normal 
practice  is  to  send  an  FOB  team  into 
an   area,    monitor   for  several   nights. 


and  pick  out  the  worst  of  the  bunch. 
Then  the  agents  visit  a  local  federal 
judge,  obtain  search  warrants  and  US 
marshals,  and  make  their  raids  about  a 
week  after  setting  up. 

As  Smith  put  it  in  our  73  interview, 
"We  don't  expect  to  ever  have  the 
resources  to  put  a  cop  on  every  beat 
...  a  monitoring  van  in  every  city  .  .  . 
but  we  do  plan  to  use  education  and 
voluntary  compliance  along  with  the 
federal  courts  when  necessary," 
Education  and  peer  pressure  turn  out 
to  be  the  FCC's  best  weapons,  due  to 
the  extreme  shortage  of  enforcement 
staff.  Smith  admits  he  is  hard  pressed, 
and  agrees  FCC  can  only  concentrate 
on  the  "hard  core"  HFers,  CBers  and 
amateurs. 

The  amateur  service  has  not  been  a 
major  problem,  according  to  Smith. 
Deliberate  interference  is  probably  the 
biggest  amateur  hang-up,  with 
extreme  difficulties  in  proving  cases  in 
court.  Smith  says  FOB  monitoring 
vans  have  spent  weeks  listening  to 
suspected  amateurs,  oniy  to  come  up 
empty-handed.  The  agents  must  be 
able  to  prove  where  the  transmissions 
came   from   in  a  court  of  law.   That 


takes  what  Smith  calls  "ciose-in  mon- 
itoring," and  the  record  shows  it's 
been  a  pretty  hit  or  miss  operation. 
(During  the  WESTCARS  mess,  several 
stations  were  "close  in  monitored"  for 
weeks,  with  only  one  license  revoca- 
tion resulting,  and  that  violation  was 
not  directly  related  to  the  net  inter- 
ference problem!) 

Net  interference  poses  a  special 
dilemma.  Smith  says  there  are  ready 
two  sides  to  the  story.  The  net  feels 
that  they  have  more  right  to  the 
frequency,  even  in  non-emergency 
situations,  while  the  interfering  sta- 
tions view  the  net  as  an  unofficial 
theft  of  frequency.  Smith  says  it's  a 
ticklish  situation,  which  has  to  do 
with  the  nature  of  net  operations  and 
the  difficulty  of  proving  interference 
complaints.  "Amateurs  as  a  group 
must  put  their  heads  together  and  deal 
with  it,"  says  Smith,  who  admitted  he 
did  not  have  a  solution.  (Smith 
himself  is  an  amateur.) 

What  can  the  amateur  do  about  net 
interference  and  the  HF  bootleggers? 
Apparently  not  much.  Despite 
published  reports  that  amateurs 
played  a  role  in  the  New  Jersey  busts, 
Smith  says  reports  from  hams  can 
only  provide  an  indication  of  the 
extent  of  illegal  activity.  Actual  "close- 
in  monitoring"  is  the  oniy  answer  in 
Smith's  view,  although  FCC  is  not 
about  to  turn  down  ham  help.  To  the 
contrary,  they  are  interested  in  any 
information  they  can  get.  The  key  is 
self-policing,  and  field  enforcement 
against  the  "hard  core"  violator. 
Fortunately  the  amateur  service  has 
not  required  the  kind  of  effort  FCC  is 
mounting  against  the  H  Fers. 

I  ncidentally,  anyone  wondering 
how  the  monitoring  stations  are  going 
to  tell  Novices  from  the  rest,  now  that 
WN  calls  are  no  more,  can  be  assured 
FCC  knows  .  . .  each  monitoring 
station  has  direct  24  hour  access  to 
the  Gettysburg  computer. 

Warren  EllyWAlGUD/1 
Associate  Editor 


The  75m  Follies 


It's  getting  so  that  I  am  almost 
ashamed  to  tune  across  75  meters  in 
the  evenings  when  demonstrating  ham 
radio  to  a  visitor.  In  case  you  weren't 
aware  of  it,  there  seems  to  be  a  group 
of  individuals  down  there  who  feel 
they  must  use  amateur  radio  as  a 
platform  to  spew  forth  their  personal 
political  and  sociological  ideals,  while 
using  the  guise  of  an  "amateur  net"  as 
a  cover. 

I  am  even  more  angered  by  the 
"Priscilla  Goodbody"  brand  of  ham, 
who   feels   it  is   his   duty  to  uphold 


"motherhood  and  apple  pie"  by 
bending  the  law  to  his  own  means, 
and  using  his  station  to  jam  and  harass 
the  others.  Frankly,  I  find  the  jammer 
even  more  disgusting  than  the  rhetori- 
cian. 

How,  then,  do  you  handle  such  a 
situation?  First,  we  must  realize  that 
whether  we  like  what  is  being  said  or 
not,  there  are  laws  that  must  be 
obeyed  to  protect  all  of  us.  We  might 
not  like  what  they  are  saying,  but 
they  are  apparently  operating  within 
the   limitations  of  their  licenses  and 


therefore  are  legal. 

There  is  a  rather  simple  and  obvious 
solution,  one  we  have  seen  work  on 
VH  F  repeaters  time  and  time  again. 
Obviously,  for  these  people  to  keep  it 
up  night  after  night,  they  must  assume 
that  they  have  an  audience.  Thus,  the 
attention  rendered  in  the  form  of 
malicious  jamming  is  like  a  "Linus 
security  blanket."  As  long  as  there  is 
jamming,  the  aforementioned  hams 
will  know  that  there  are  people  listen- 
ing, and  will  do  their  best  to  entertain 
the  audience. 

Take  away  the  audience,  and  what 
do  they  have  other  than  each  other? 
Nothing  ...  no  reason  at  all  to  exist. 
Many  repeater  systems  now  instruct 
their  users  to  ignore  and  boycott 
jammers.  Why  not  apply  the  same 
logic  to  the  75  meter  problem?  We 
should  exert  peer  pressure  and  create 
a  no  hams- land  at  least  10  kHz  either 
side  of  them  .  . .  give  them  a  clear 
berth  to  spew  forth  their  rhetoric  and 
hope  that  in  doing  so  one  of  them  will 


make  a  slip  and  give  the  FCC  monitor- 
ing facilities  what  they  need  to  handle 
the  matter. 

Remember,  no  one  is  perfect,  and 
though  it  may  take  some  time,  they 
eventually  will  make  that  slip.  In  the 
interim,  the  best  thing  we  can  do  is 
make  sure  the  rest  of  the  world  is 
made  aware  these  people  do  not  in 
any  way  reflect  the  feelings  of  the  vast 
majority,  and  indeed  that  they  in  no 
way  represent  the  true  scope  of  inter- 
est and  values  held  by  American  hams. 
If  there  is  one  tragic  aspect,  it  is  that 
those  involved  are  amateurs.  Both  the 
rhetoric  peddlers  and  jammers  are  the 
kind  that  will  hurt  us  at  the  1979 
WARC,  the  kind  of  harm  that  might 
well  spell  an  end  to  ham  radio  as  we 
have  ail  come  to  know  and  love  it.  We 
all  agree  that  a  way  must  be  found  to 
stop  them,  and  taking  away  their 
audience,  their  very  reason  to  exist,  is 
the  best  alternative.  It's  in  your  hands. 
Bill  Pasternak  WA6ITF 
Panorama  City  CA 
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In  Los  Angeles  the  emphasis  may 
soon  be  shifting  from  counterfeiting 
to  grand  larceny  and  dealing  in  stolen 
merchandise,  as  the  investigation  of 
crime  in  the  electronics  industry 
mounts.  The  Los  Angeles  County 
District  Attorney's  office,  already 
heavily  involved  in  checking  the 
affairs  of  Pacific  Semiconductor  in 
Inglewood,  has  launched  a  separate 
probe  into  the  theft  of  computer 
circuit  boards  valued  at  8.7  million 
dollars  from  Xerox  Corp.,  El  Segundo, 
Other  electronics  companies,  particu- 
larly in  northern  and  southern  Califor- 
nia, are  expected  to  aid  in  the  inves- 
tigation by  revealing  previously 
suppressed  burglary  information. 

Early  information  indicates  that  US 
electronics  companies  have  been 
plagued  for  the  last  five  years  by 
unsolved  "inside  jobs,"  many  of 
which  have  been  carefully  shielded 
from  publicity  by  the  companies 
involved. 

Although  the  investigation  of  pos- 
sible crimes  committed  at  Pacific  is 
focusing  on  counterfeiting,  a  diary 
kept  by  private  investigator  Gary 
Williams  also  contains  references  to 
the  marketing  of  stolen  goods.  Under- 


Stealing  and  Dealing 


cover  agent  Williams  was  hired  by 
Fairchild,  Intel,  Motorola,  and 
National  to  infiltrate  Pacific. 
(Signetics  joined  the  group  later.) 

Williams  started  work  on  March  3. 
He  delivered  approximately  120  pages 
of  commentary  on  the  PSJ  operation 
to  Robert  Ewen,  an  investigator  for 
the  LA  County  District  Attorney's 
office,  on  May  25.  (Ewen  has  also 
been  assigned  to  the  Xerox  case.) 
Search  warrants  were  issued  and  PSi 
and  two  related  companies  were 
raided  on  June  3-4.  According  to 
Mitchell  Harris,  Deputy  District 
Attorney  for  major  frauds,  the  raiding 
marshals  seized  "equipment  for  the 
alteration     or     remarking    of    manu- 


facturer's markings  on  electronic 
components  including  grinders,  buf- 
fers, die  stamps,  markers,  scrapers, 
paint,  paint  removers,  labels,  insignia 
and  logos."  Reportedly,  branding 
equipment  for  virtually  every  semi- 
conductor manufacturer  was  found. 
Williams  claims  that  PSI  upgraded 
low  cost  parts  in  addition  to  changing 
brands.  He  cites,  in  one  case,  the 
purchase  of  12,000  inexpensive 
Solitron  transistors,  which  were 
remarked  and  sold  as  RCA  2 N 305 5 
devices.  Williams  says  that  PSI  also 
bought  a  portion  of  an  estimated 
100,000  Intel  1702  integrated  circuits 
stolen  by  an  Intel  employee.  He  also 
claims  PSI  came  into  possession  of  an 


Intel  microprocessor  development 
system  that  disappeared  while  en 
route  from  Mountain  View  to  Culver 
City  CA.  The  unit  was  seized  by  US 
customs  officials  as  it  was  being 
reshipped  to  its  Sao  Paulo,  Brazil 
destination, 

PSI  also  had  trouble  with  stealing 
by  its  own  employees.  In  April  it  put 
on  four  armed  guards  for  after  hour 
patroi,  following  theft  of  1702  ICs 
and  other  devices. 

Richard  Berger,  the  attorney  for 
PSI  president  Jerome  Friedman,  says 
his  client  denies  all  of  the  allegations. 
Reprinted  from  Squelch  Tales  (from 
Electronic  Engineering  Times,/, 
August,  1976. 


In  Chicago,  at  the  Attorney 
General's  office.  Assistant  Attorney 
General  Howard  Kaufman  and  his 
assistant  John  McPhee  are  swamped 
with  mail.  Kaufman  heads  the  Illinois 
Consumer  Fraud  Division,  and  he's 
suing  Irael  Treger  W9I VJ.  Treger  owns 
Trigger  Electronics,  the  target  of 
scores  of  ham  complaints.  The  fraud 
division  has  processed  more  than  200 
from  hams  in  all  50  states.  The  prime 
complaint  is  non- delivery  of  ordered 
items,  despite  receipt  of  cancelled 
checks  from  the  buyer.  The  AG's 
office  has  asked  the  court  to  perma- 
nently stop  Treger  from  doing 
business,  and  distribute  his  assets. 
McPhee  says  Trigger  used  FCC  listings 
of  new  licensees  to  ship  catalogs, 
promising  quick  delivery  and  avail- 
ability of  several  lines  of  amateur 
equipment.  (A  look  at  past  letters  to 
the  editor  column  will  indicate  the 
results.)  Trigger  orders,  when  they 
were  filled,  took  months.  And  more 
often  than  not  they  went  unfilled. 

McPhee  told  73  his  files  show  at 
least  3  years  of  mail  order  problems  at 


Trigger,  and  in  early  October  his 
office  filed  an  amended  complaint, 
charging  Trigger  with  false  practices. 
It  seems  that  Treger  had  agreed  to  pay 
off  his  creditors  through  a  verbal 
arrangement  with  McPhee 's  predeces- 
sor, but  failed  to  comply.  As  McPhee 
put  it,  "I  saw  a  lack  of  action  .  .  .  and 
now  it's  time  to  go  after  him."  On 
October  8th,  the  State  of  Illinois  took 
that  action. 

The  Federal  Government  may  get 
into  the  act  as  well,  on  grounds 
Trigger  may  have  violated  section  5  of 
the  Federal  Trade  Act.  That  is  the 
so-called  "Truth  in  Advertising"  pro- 
vision, which  requires  advertise- 
ments crossing  state  borders  to  live  up 
to  their  claims.  Trigger  was  reportedly 
given  three  weeks  to  comply,  but  legal 
observers  say  a  Federal  suit  can  be 
expected.  The  Post  Office  also 
conducted  an  investigation  into  Trig- 
ger, but  reportedly  decided  not  to 
prosecute,  because  they  could  not 
prove  intent  to  violate  the  postal  laws. 

Hams  who  have  lost  money  in  the 
Trigger  mess  do  have  some  hope  to 


Targeted 


collect,  but  they  may  not  get  a  full 
refund.  If  Trigger  filed  for  bank- 
ruptcy, for  example,  creditors  could 
oniy  expect  to  collect  about  ten  cents 
on  the  dollar.  (Legal  sources  in 
Chicago  told  73  they  fully  expect 
bankruptcy.)  Most  of  the  Trigger 
victims  are  newly  licensed  hams, 
because  of  Trigger's  use  of  FCC  mail- 
ing lists.  FCC  spokesman  Greg  Jones 
told  73  the  mailing  lists  are  public 
information  under  the  Freedom  of 
Information  Act,  and  are  sold  by  an 
outside  contractor, 

73  tried  to  contact  Treger,  but  was 
told  he  no  longer  worked  for  Trigger. 


Attempts  to  reach  him  through  other 
channels  have  failed.  The  man  who 
answered  the  phone  at  Trigger  refused 
to  answer  any  questions  about  the 
situation,  and  referred  us  to  "the  legal 
department"  at  the  company's  River 
Forest  address.  We  are  still  waiting  for 
their  reply. 

Hams  who  have  had  problems  with 
Trigger  are  advised  to  send  copies  of 
correspondence,  cancelled  checks,  or 
any  other  relevant  material  to  Howard 
Kaufman,  Chief  Attorney,  Consumer 
Fraud  Division,  Attorney  General  of 
Illinois,  134  North  LaSalle  Street, 
Chicago  I L  60602. 


Okino  Tori  Shima 


The  question  of  the  Okino  Tori 
Shima  approval  for  the  JARL  50th 
anniversary  and  the  actions  of  the 
ARRL  headquarters  staff  in  bending 
the  criteria  to  approve  the  "new" 
country  status  for  this  mostly  sub- 
merged reef  have  been  with  us  all 
through  the  spring  of  1976.  Bitterly 


opposed  not  only  within  the  JARL 
but  by  amateurs  and  amateur  groups 
in  other  countries  as  well  as  within  the 
U.S.,  many  were  waiting  to  see  what 
the  ARRL  Board  of  Directors  would 
do  with  the  problem  at  their  July 
Board  of  Directors  meeting  at  Denver. 
If  you  are  to  read  the  official  minutes, 


you  are  going  to  be  as  much  in  the 
dark  after  finishing  as  when  you 
started. 

Using  the  now-familiar  ploy  of  a 
"Committee  of  the  Whole"  to  screen 
their  actions,  the  official  minutes  give 
the  following  information. 

15.   On     motion     of     Mr. 


Price,  VOTED  at  10:25  pm, 
that  the  Board  does  now 
resolve  itself  into  a  Com- 
mittee of  the  Whole  to 
discuss  DX  matters,  and 
that  the  Headquarters  staff, 
exclusive  of  the  General 
Manager  and  the  Communi- 
cations Manager,  be  ex- 
cused. The  designated 
people  departed  from  the 
meeting.  The  Committee 
rose  at  11:35  pm  and  re- 
ported to  the  Board. 

That's  it!  All  of  it! ! 

If  you  search  the  official  minutes,  a 

Continued  on  page  18 
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at  a  price  YOU  con  afford! 


SCOTT 


SYSTEMS 

TOUCH  TONE  ENCODER  (Shown)  Complete       $52.95 

RF  ACTUATED  CW  MONITOR - 

for  the  best  in  CW  operating  $24.95 

CRYSTAL  CALI BR ATOR-100,  so,  25  kHz  $19.95 

range  extended  to  10,  5,  1  kHz  $24.95 

RTTY  OPERATORS 

Digital  Date-Time-Message  Generator,  UARTS. 
Quick  Brown  Fox  Generator,  many  others. 

MICROPROCESSOR  BUFFS 

CPU,  Backplane,  I/O  Memory,  Timing, 
many  others  -  boards,  kits  and  assemblies. 

VHF-FM  TRANSCEIVER 

TT  Pad  Programmable,  PROM  selected  Channels. 
Hi/Lo  Power,  PLL-5  kHz  resolution. 

Above  available  early  77,  write  for  details. 
Send  1 30  Stamp  for  latest  catalog. 

SCOTT  COMMUNICATIONS  SYSTEMS 

Box  2117,  Dept.  7,    Stamford,  Ct.  06906  or 
Call  (203)357-1667 


WHAT'S  A 


ANNOUNCING:  "Synthacoder  22" 

All  New  Synthesizer/Encoder  from  Engineering 
Specialties.  The  Ultimate  in  Frequency  Control 
for  ICOM  22-S  Owners 

•  Front    Pane!    Thumbwheel    Control    of    All 
Channels! 

•  Fully  Automatic  Invalid  Code  Control! 

•  Small  Size  33/4M  x  Vh}>  x  6" 

•  Factory  Wired  and  Tested 

•  Brushed  and  Anodized  Aluminum  Case 

•  Highest  Quality 

•  Easy  to  Install  Send  check  or  Money  Order  To: 

only  $74.95  Engineering  Specialties 


$2.00  Postage  &  Handling. 
CA  Res  Add  6%  Sales  Tax. 


P,  Q,  Box  2233 
Y?A1  Commercial  Avenue 
Oxnard,  California  93030 

(805)   4860817 


TS-1  MICROMINIATURE  ENCODER-DECODER 

□  Available  in  all  EIA  standard  tones  67.0Hz -203.5 Hz 
D  Microminiature  in  size,  1.25 x2.0x.65"  high 

□  Hi-pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc,  unregulated,  at  3-9ma. 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2 Hz  max.,  limited 
D  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy  ±25  Hz,  frequency 
stability  ±.1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 

Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 


COMMUNICATIONS  SPECIAUSTS 

P.O.  BOX  153 

BREA  CALIFORNIA  92621 

(714}  998-3021 
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Robot  Model  400 


All  solid  state— digital 

random  access  memory  $gA| 

SSTV  Scan  Converter      D9 


All  solid  state  Random  Access 
Memory. 

Slow-to-fast  and  fast-tq-glow 
conversion  capability. 
SSTV  picture  display  on  any  stand- 
aid  CCTV  monitor. 
Frame  freeze  from  any  standard 
CCTV  camera,  broadcast  video  or 
video  tape  source. 
Permanent  picture  storage. 
Automatic  or  manual  TV  frame 
snatch. 

Internal  grey  scale  generator  pre- 
cision adjustment  standard. 
Capable  of  real  time  display  of 
digitally  processed  fast  scan  video. 


The  new  Robot  Modul  4fK>Seari  Con^ 
verier  elimi nates  die  problems,  rfie 

mystery,  and  the  high  price  rrom 
SSTV,  and  makes  operating  SSTV 
fun  and  inexpensive  for  everyone. 
Out  new  solid  suite  design  and  ran- 
dom access  memory  make  operating 
SSTV  simpler  than  ever  before.  You 
send  and  receive  sharp,  clear,  com- 
plete pictures  that  are  easily  seen  oil 
a  conventional  TV  monitor  under 
normal  room  !  i  ghting  conditions,  and 
can  be  stored  indefinitely  for  later 
viewing  ot  photographing. 

Slow-to-fasf  "conversion  capability 
lets  you  view  a  received  oi  mped 


image  as  it  whole  ■  picture  on  a  con- 
ventional television  monitor,  wiulv 
the  fast-to-slow  conversion  enables 
you  to  use  standard  fast  scan  video 
V&uch  as  CCTV  or  television  receiver) 
as  a  source  for  SSTV  transmission. 

Operation  is  easy  to  understand,  sim- 
ple to  work.  If  you  can  operate  u 
camera  and  adjust  a  TV  set,  you  can 
operate  the  new  Robot  Model  400 
SSTV  Scan  Converter. 

Our  new  price  is  really  a  breaks 
through!  Now  you  can  get  into  the 
fast  growing  SSTV  activity  for  just 
$695!  (Plus  CCTV  camera  and 
monitor,) 

For  the  complete  story  on  our  new 
Model  400  all  solid  state-digital-RAM 
Scan  Converter,  write  or  call  today 
for  our  new  brochure. 


ROBOT 


ROBOT  RESEARCH.  INC. 

7591  Convey  Court 

San  Diego,  California  93111 

Phone  714-273-9430 


Please  send  me  complete  information  on  your 
new  Sofid  State  SSTV  Scan  Converter. 

Nap  i  e ;  ■  ■  C^  H —  _.. 

Add  "*fts-  ^ 

City ; _~ 

State „ 
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visiting  views  from  around  the  globe 


from  page  15 

bit  further  along  you  will  find  a 
minute  which  could  be  intriguing. 
This  is  Minute  40. 

40.  On  motion  of  Mr, 
Price,  seconded  by  Mr. 
Cotterell,  unanimously 
voted  that  the  Secretary  is 
directed  to  prepare  a  com- 
prehensive indexed  list  of 
standing  instructions  of  the 
Board  now  in  effect.  The 
list  shall  be  accompanied  by 


his  recommendation  for 
additions,  deletions  or 
changes  as  appropriate. 

The  report  from  the  Committee  of 
the  Whole  is  not  included  with  the 
minutes.  It  is  presumed  that  as  a 
committee  report  it  will  be  available 
to  the  membership.  However,  if  you 
are  going  to  write  for  it,  you  will  have 
to  be  specific,  as  there  were  a  lot  of 
"Committee  of  the  Whole"  actions. 

Minute  7.  Committee  of  the 
Whole  to  discuss  staff  mat- 


ters. 

Minute    15.   Committee  of 

the  Whole  to  discuss  DX 

matters. 

Minute  17.  Committee  of 
the  Whole  to  discuss  Docket 
20777. 

Minute    43.    Committee  of 
the     Whole     to     consider 
report     of     a     committee 
appointed  to  prepare  draft 
of     League's    position    on 
FCC  Docket  20777. 
If  one  tries  to  analyze  what  took 
place,    there    seem    to    be   indicators 
that  more  time  was  spent  in  trying  to 
determine    if   the  actions  were   pro- 
cedurally correct  rather  than  were  the 
actions    in    themselves    correct.    The 
feeling  is  that  the  headquarters  people 
were    able    to    cite    authority    and 


precedents  for  the  actions  taken  and 
this  is  perhaps  the  basis  for  Minute  40. 
It  appears  that  the  Board  wants  to 
know  just  what  actions,  decision- 
making authority  and  policy  decisions 
it  has  delegated  to  the  headquarters 
staff  on  a  open-ended  basis. 

As  far  as  the  question  of  Okino 
Tori  Shima  itself,  the  bending  of  the 
criteria  to  take  care  of  another  Inter- 
national Society,  the  twisted  logic 
whereby  an  operation  from  the  rocks 
at  one  time  counts  for  Ogasawara  but 
at  another  time  for  a  "new"  country 
has  not  been  clarified.  Certainly  the 
plight  of  many  concerned  DXers  is 
summed  up  in  the  quotation:  "I  call 
.  .  .  but  no  one  hears  ...  no  one 
answers." 

Reprinted  from  West  Coast  DX  Bulle- 
tin. 


Red  Cross  Emergencies 


WCARS  is  participating  in  a  series 
of  meetings  with  representatives  of 
Disaster  Services  in  the  Western  Area 
Office  of  the  American  National  Red 
Cross,  the  Military  Affiliated  Radio 
Services  and  the  American  Radio 
Relay  League.  These  meetings  are 
being  held  to  clarify  the  ARC  emer- 
gency communications  needs  during 
major  disasters  in  the  US  and  to  set  up 
effective  coordination  of  the  various 
radio  services.  Primary  results  of  these 
meetings  to  date  are  as  follows: 
i  The  territory  of  ARC,  WA 
covers  from  the  eastern  border  of 


Montana  to  Guam  on  the  west 
and  from  Alaska  on  the  north  to 
Paiou  Island  in  the  south. 

2.  Based  on  availability,  ARC 
uses  communications  systems  in 
the  following  order: 

a.  Commercial  communica^ 
tions. 

b.  Military  Affiliated  Radio 
Services  through  an  under- 
standing with  the  Depart- 
ment of  Defense. 

c.  Amateur  radio  commun- 
ications, 

3.  The    order    of    priorities    for 


Tough 
Break(er) 


Clyde  "Blue  Rover"  Rice  was  con- 
victed of  manslaughter  Friday  in  the 
death  of  another  Citizens  Band  radio 
operator  after  the  two  had  argued 
over  use  of  a  CB  channel. 

Rice,  31,  of  Lincoln,  Nebh,  was 
charged  with  first  degree  murder  but 
the  jury  convicted  him  of  a  lesser 
charge  of  manslaughter. 

Rice  was  charged  with  running 
down  Donald  "Bear  Tracks"  Edelman 
with  hts  pickup  truck  in  the  parking 
lot  of  the  Veterans  of  Foreign  Wars 
hall  April  10.  Edelman  died  three  days 


later. 

The  two  men,  authorities  said,  had 
battled  verbally  over  the  air  waves  for 
several  months  over  the  use  of  C8 
channel  23.  Rice  was  known  by  his 
nickname  or  "handle"  of  Blue  Rover 
on  the  CB  radio  band  and  Edelman 
was  called  Bear  Tracks. 

Judge  William  Blue  set  bond  for 
Rice  at  $15,000  and  continued  the 
proceedings  pending  a  presentence  in- 
vestigation. 

Reprinted  from  the  Pacific  Stars  and 
Stripes,  July  27,  1976. 


Red  Cross  communications  needs 
are: 

a.  Communications  between 
the  ARC  job  administrative 
units  in  the  disaster  area 
and  also  with  government 
agencies  in  the  area  to  meet 
immediate  life  saving  and 
life  supporting  needs  of 
victims  [short  range 
usually). 

b.  Communications 
between  the  disaster  job 
headquarters  and  a  Division 
or  Area  Headquarters  to  get 
essential  outside  support 
and  to  let  the  job  know 
when  support  is  coming  in 
(usually  long  range). 

c.  Communications  between 
the  job  headquarters  and 
the  ARC  Disaster  Welfare 
Inquiry  Center  to  procure 
and  provide  information  on 
the  location  and  welfare  of 
victims  in  order  to  answer 
inquiries  from  immediate 
family  members  in  or  out- 
side of  the  affected  area 
(short  or  long  range}. 

4.  ARC  plans  to  immediately 
assign  a  communications  expert 
on  major  disasters  to  determine 
the  needs  and  make  arrange- 
ments for  use  of  the  appropriate 
services. 

5.  A  joint  committee  will  ex- 
plore the  feasibility  of  setting  up 
an  emergency  communications 
team  with  readily  transportable 
equipment  and  availability  for 
immediate  response  in  areas 
where  adequate  communication 
services  are  not  available. 

6.  Discussions  of  disaster  welfare 
inquiries  (DWIs)  from  immediate 


family  members  outside  of  the 
disaster  areas  brought  out  the 
following  information  on  the 
Red  Cross  system: 

a.  A  DWI  team  is  imme- 
diately assigned  to  set  up  a 
separate  teletype  equipped 
center,  adjacent  to  the 
disaster  area  for  collection 
of  all  information  about  the 
affected  area  and  disaster 
victims,  as  this  information 
becomes  available, 

b.  A  moratorium  on  Traffic 
is  declared  and  remains  in 
effect  until  the  collection 
and  commun  ications 
systems  are  operable.  This 
moratorium  information  is 
distributed  by  a  teletype 
Disaster  Welfare  Inquiry 
Bulletin  (DWiB)  to  all  72 
ARC  divisions,  over  3,000 
ARC  chapters  in  the  U.S. 
and  all  military  installations 
with  ARC  field  services 
(SMI).  When  the  system  is 
operable,  the  entire  system 
is  notified  by  DWIB  of  the 
location  and  terminal  TWX. 

c.  Inquiring  immediate 
family  members  provide  the 
local  chapter  or  SMI  office 
with  the  essential  informa- 
tion on  ANRC  form  2079. 
The  inquiry  is  forwarded 
through  the  system  to  the 
job  DWI  Center  after  the 
moratorium  is  lifted.  The 
answer  goes  back  through 
the  same  channel. 

d.  Information  concerning 
the  moratorium  time 
period,  geographic  areas 
affected  and  job  terminal 
numbers  can  be  obtained  by 
contacting  the  local  Red 
Cross.  This  essential  DWIB 
information  will  be  re- 
broadcasted  by  WCARS  and 
other  systems  as  soon  as 
possible. 

WCARS  hasn't  been  called  to  bat 
yet.  The  major  disasters  so  far  have 
occurred  outside  the  WCARS  zone  of 
operation.  BUT,  let's  stay  ready. 

C.  J.  Weber 
Director  WCARS 
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Review. 


NOVICE  CLASS  STUDY  GUIDE 

With  the  publication  of  the  new 
Amateur  Radio  Novice  Class  Study 
Guide,  73  has  again  been  able  to 
maintain  its  lead  in  the  amateur  train- 
ing field  by  keeping  the  content  of  its 
materials  for  prospective  hams  well 
ahead  of  the  rest  of  the  market.  The 
new  guide  is  the  most  up-to-date  aid 
available  to  all  those  seeking  a  ham 
ticket.  Right  from  the  very  beginning 
the  materials  are  presented  in  a  clear 
concise  manner,  making  the  complete 
understanding  of  Novice  theory  and 
the  FCC  rules  and  regulations  as  easy 
to  the  neophyte  radio  enthusiast  as 
any  learning  experience  could  be. 

In  keeping  with  the  FCC's  move  to 
include    more   advanced   material   on 


the  Novice  exam,  the  new  Novice 
Ctass  Study  Guide  has  been  updated 
and  expanded  to  include  more 
detailed  sections  on  radio  wave 
propagation,  filters,  receivers  and 
rectifiers. 

The  subject  matter  is  arranged  in 
such  a  way  that  one  chapter  feeds  on 
the  preceding  and  is  a  necessity  for  a 
complete  understanding  of  the  next. 
Starting  off  with  a  thorough  descrip- 
tion of  the  terminology  one  is  to 
encounter  in  ham  radio,  the  book 
proceeds  through  basic  definitions  of 
electricity,  resistance,  capacitance  and 
inductance  to  simple  circuits  and 
applications  of  Ohm's  law.  The  text 
then  continues  on  through  amplifiers, 
vacuum  tubes  and  transistors  to 
receivers,  fitters,  rectifiers  and  trans- 
mitters.   A    thorough    discussion    of 


radio  wave  propagation  follows.  The 
entire  last  section  of  the  book  is 
devoted  to  rules  and  regulations  and 
includes  the  latest  update  from  the 
FCC.  Study  questions  and  the  essay 
tape  are  included  and  the  book  ends 
with  one  of  those  hard  to  obtain  FCC 
610  forms  for  license  application. 

The  Novice  Class  Study  Guide  fol- 
lows the  philosophy  of  all  73  publica- 
tions which  are  geared  for  license 
advancement,  to  teach  the  material 
and  not  run  a  series  of  vague  questions 
and  answers  which  is  more  conducive 
to  memorization  than  to  learning.  It  is 
a  logical  conclusion  that  much  more 
enjoyment  can  be  obtained  from  a 
hobby  if  the  fundamentals  of  the 
hobby  are  thoroughly  understood.  A 
mere  memorization  of  questions  to 
pass  the  test  is  not  enough  for  a  long 
term  enjoyment  of  the  hobby  and  can 
become  very  sticky  if  the  FCC  pulls  a 
"no-no"  by  rephrasing  their  questions. 

A  good  understanding  of  the 
Novice   test   matter  also  provides  an 


excellent  foundation  on  which  to 
build  for  the  General  and  Advanced 
class  exams  which  will  come  later. 

This  guide  is  used  in  conjunction 
with  the  Novice  code  tapes,  which  are 
also  produced  by  73.  There  is  no 
better  teaching  aid  for  the  prospective 
Novice.  The  code  tapes,  which  consist 
of  a  5  word  per  minute  learning  tape 
and  a  6  wpm  practice  tape,  are  the 
best  on  the  market.  The  characters  a  re 
sent  at  13  wpm  and  the  spacing 
between  characters  is  at  5  wpm.  This 
allows  the  beginner  to  learn  the  code 
only  once  and  to  accelerate  progress 
toward  General  or  Advanced  (just 
close  up  those  spaces). 

As  a  package,  the  Novice  Class 
Study  Guide  and  tapes  would  make  an 
excellent  Christmas  present.  73  also 
has  special  deals  for  clubs  which  are 
offering  Novice  classes.  When  it  comes 
to  studying  for  the  Novice  class  ama- 
teur radio  license,  the  materials 
offered  by  73  can't  be  beat  with 
currently  available  materials. 


Tracking 

the  Hamburglar. 


TAKEN:  One  GTX-1T  handie-talkie, 
s/n  10-59  with  .13T/.73R,  .25T/.85R, 
.52T/.52R,  .72T/.12R.  Taken  from 
Genave  Radio  Expo  '76  booth  in 
Chicago,  Sept.  18-19,  1976.  Anyone 
with  information  on  this  radio  is 
requested  to  contact  the  Genave  fac- 
tory. General  Aviation  Electronics, 
Inc.,  4141  Kingman  Drive,  Indian- 
apolis IN  46226,  (317)  546-1111. 

RIPPED  OFF;  Icom  22S,  s/n  0017, 
channeled  for:  #1  16-76,  2  34-94,  3 
22-32,  4  28-88,  6  52-52,  6  37-97,  7 
07-67,  9  19-79,  12  25^85,  15  7.63-03, 
17  7.87-27,  Has  total  of  nineteen 
channels  programmed  in  first  20  posi- 
tions, no  channel  19.  All  above  15  are 
147  meg.  Ken  Keyte  W0TGL,  3812 
Windsor  Ave.,  Colorado  Springs  CO 
80907. 


HIJACKED:  Icom  230  2  meter  radio, 
s/n  240-2915,  forcibly  removed  from 
vehicle  in  Fort  Wayne,  Indiana  on 
September  4,  1976.  Report  filed  with 
Fort  Wayne  police.  Kenneth  C. 
DeGroff  WB90CW,  62322  Oak  Road, 
South  Bend,  Indiana  46614. 

RIPPED  OFF:  Kyokuto  FM-144  2m 
transceiver,  s/n  6215.  Stolen  from 
vehicle  at  Los  Angeles  Coliseum  on 
July  24,  1976.  Contact  Abe!  J.  Tapis 
WA6FSZ,  PO  Box  414,  Montclair  CA 
91763. 

TAKEN:  Wilson  T1402  S/Tvl  2  meter 
handie-talkie,  s/n  OR6427.  Crystals 
for  52/52,  22/82,  25/85,  16/76, 
34/94,  69/09.  Stolen  from  James 
Mettle,  PSC  =1.  PO  Box  2493, 
Peterson  AFB  CO  80914. 


RIFLED:  Heathkit  HW-202  with 
installed  Tone  Burst  Encoder, 
TTPAD,  six  (6)  sets  xtals  34/94, 
94/  ,  25/85,  115/715,  28/88,  16/76 
(switch  indicates  04/64  but  xtals  are 
16/76).  My  ssn  12  5^3  2-5960  on 
various  parts  internally  including 
underside  of  trans  and  rec  boards. 
Also  stolen:  Courier  Comet  23  CB,  s/n 
12300643.  Stolen  from  my  parked 
auto  in  Garden  City  NY  on  August 
30,  1976.  If  found,  please  contact 
heart-broken  owner,  David  K.  Gordon 
WB2YUJ,  155  Nimbus  Road,  Hol- 
brook,  NY  11741. 

STOLEN:  Drake  TR-22  2  meter  trans- 
ceiver, s/n  640139,  beige  TrimlineTT 
Handset,  magnet  mount  quarter  wave 
antennae.  Crystals  for  52/52,  16/76, 
37/97,  87/27,  63/03,  34/94.  Stolen 
from  Rick  Simpson  K0UZP,  2723 
Rigel  Drive,  Colorado  Springs  CO 
80906,303-471-2059. 

PURLOINED:  TR22-C  s/n  850278; 
Swan  350  s/n  C847975.  These  were 
taken  from  my  automobile  at  the 
Northwest   Plaza   shopping   center  in 


St.  Ann,  Missouri  on  June  24,  1976. 
Please  contact  W2ZKE,  1150  Staff ler 
Road,  Bridgewater  NJ  08807, 

ROBBED:  One  Tempo  VHF/ONE  2 
meter  transceiver,  s/n  5728,  Also 
Western  Electric  touchtone  pad. 
Stolen  from  car  on  August  20,  1976 
in  a  San  Francisco  parking  lot. 
Reward  Contact:  Shel  Kurtzman 
K6RMM,  19436  Topham  Street, 
Tarzana  CA  91356,  or  phone  (213) 
344-0878. 

RUSTLED;  Drake  MN -2000  matching 
network,  s/n  6485.  Heath  SB-650 
frequency  counter.  Stolen  on  August 
29,  1976  from  auto  in  Rockland 
County.  Please  contact  Cliff  Cooiey, 
Jr.  WN2GHL,  4  Camp  Hill  Road, 
Pomona  NY  10970. 

ROBBED:  Yaesu  FR-101SD1G  HF 
digital  receiver,  s/n  6C31339.  Yaesu 
FL101  HF  digital  transmitter,  s/n 
GE306276.  Stolen  from  Associated 
Electronic  Service,  404  Arrawana, 
Colorado  Springs  CO  80909. 


Ham  Help 


i 


Does  anyone  have  any  plans  or  info 
for  a  good  noise  blanker  circuit  which 
will  work  effectively  on  SSB  in  a 
National  NC300  receiver? 

I  would  really  appreciate  any  help 
on  such. 

JoeDemkeW7KCF 

PO  Box  182 

VernoniaOR  97064 

I  am  in  need  of  a  service  manual 
and /or  schematic  for  a  Lafayette 
HE45A  6  meter  transceiver.  A  copy  of 
same  will  do  fine.  Thank  you. 

W.  A.  Carl  WA3YUB 

643  River  St. 

Scranton  PA  18505 


I  would  like  help  getting  my  Tech 
license   and    info   on   2m    and   above 
equipment.    I'm    familiar   with   com- 
puters,   I   have  a  6800,  6502  and  a 
TM9900,   although    I've   had  a  8080 
system.  I  would  like  to  hear  from  any 
ham  who  needs  help  with  computers 
and    could    help    me.    Phone:    (201) 
343-8072.  Thank  you  for  your  help. 
Bruce  Lill 
Apt.  17- A 
399  Prospect  Avenue 
Hackensack  NJ  07601 

It  was  suggested  I  write  to  you  on 
the  subject  of  obtaining  my  Novice 
class  amateur  radio  license. 


Any  help  would  be  greatly  appre- 
ciated. Thank  you. 

Ron  Sklaver 
200  S.  Middle  Neck  Rd 
Great  Neck  NY  11021 

I  am  interested  in  putting  an  ATV 
repeater  on  the  air  and  would  like  a 
group  of  3  to  4  people  interested  in 
the  same. 

Earl  Clark 

550  Fiske  Drive 

Detroit  Ml  48214 

We  are  in  the  process  of  adding 
autopatch  to  our  new  repeater.  We 
have  a  good  touchtone  decoder  which 
has  a  digital  output  in  either  decimal  1 
through  10,  or  BCD  weighted  1-2-4-8. 

The  problem?  The  dialer  portion. 
We  need  the  part  that  first  will  store 


the  seven  digits  as  fast  as  they  are 
entered  and  then  pulse  out  the 
numbers  at  the  proper  rate  and  digit 
spacing  for  General  Tel  system.  It 
should  also  not  accept  long  distance 
numbers,  by  possibly  storing  a 
maximum  of  7  numbers.  Any  sche- 
matics or  other  information  that 
would  help  in  the  construction  of  this 
pulser  (diaier)  would  be  greatly 
appreciated.  Thank  you. 

Jim  Wagner  WB8HFJ 

R  £2  Box  49A 

ScottvilleMI  49454 

I'd  be  glad  to  help  anyone  in  the 
Pittsburgh  area  in  their  amateur 
studies  —  up  to  and  including  the 
Advanced  Class. 

Gregg  Corsello  WN3LDK 

226  Waldorf  St. 

Pittsburgh  PA  15214 
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Novice  Q&A 


This  column  will  be  a  monthly 
feature  of  73  Magazine,  It  is  hoped 
that  it  will  be  of  assistance  to  begin- 
ners and  old-timers  alike.  We  only  ask 
that  your  questions  be  kept  as  general 
as  possible.  We  will  try  to  answer  all 
queries  received.  Please  mail  your 
questions  to  Technical  Editor,  73 
Magazine,  Peterborough  NH  03458. 

&  What  is  the  best  way  to  measure 
frequency  drift  on  a  transceiver? 
A.  The  best  way  is  with  a  good, 
commercial-type  frequency  counter. 
Be  sure  not  to  confine  your  drift 
measurentents  to  one  band  or  only 
one  or  two  frequencies  within  a  band 
—  drift  wiii  usually  vary  according  to 
frequency. 

if  a  counter  is  not  available,  a  good 
stable  heterodyne  frequency  meter  is 
needed.  With  both  the  receiver  and 
meter  warmed  up  {24  hours  or  more), 
put  the  meter  and  set  on  the  same 
frequency  and  let  both  alone  for  a 
couple  of  hours.  Then  re -zero  the 
meter  to  the  receiver  frequency.  If 
your  dial  can  be  read  closely,  plot  the 
difference  frequency  on  a  chart. 
Repeat    with     different    frequencies. 

Q.  How  can  more  uniform  response  be 
obtained  from  a  pair  of  magnetic 
headphones  having  a  dc  resistance  of 
around  4000^?  At  around  1000  to 
1350  Hz  they  seem  to  be  rather 
resonant. 

A  Refer  to  the  figure.  Both  treble  and 
bass  will  he  boosted  some  16  dB  with 
this  circuit.  Adjust  the  750il  pot  to 
suit  your  individual  listening  pleasure. 
When  the  total  resistance  is  in,  the 
boost  mentioned  will  occur. 
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Q.  Is  there  a  practical  circuit  diagram 
for  a  simple  SSB-CW  noise  lartiter 
which  is  easy  to  install  in  a  receiver 
which  has  a  good  product  detector? 
A.  Semiconductor  diodes  may  be  used 
(see  the  figure)  instead  of  a  dual-diode 
tube,  but  they  must  have  a  high 
front-to-back  ratio. 

Q.  What  could  cause  TV)  from  a 
good-working  communications  re- 
ceiver? 

A.  The  high  frequency  oscillator  has 
too  much  second  harmonic  radiation. 
To  prevent  this,  tighten  up  the  front 
panel  screvss;  add  external  fock wash- 
ers under  each  of  the  rear  chassis 
screw  heads  to  insure  a  good  met  al- 
to-metal  contact.  Next,  install  a  piece 
of  heavy  aluminum  foil  around  the 
receiver  chassis  edges. 

If  these  measures  do  not  solve  the 
problem,  on  some  receivers  you  can 
solder  a  1000Q,  Yz  W  resistor  from  the 
10-30  MHz  HF  oscillator  coil  tap  to 
the  B-plus  bus. 

Q.  How  can  coax  cable  be  checked  for 
moisture  or  leakage? 
A.  If  a  "megger"  —  an  instrument  that 
reads  in  the  thousands  of  megohms  — 
is  not  available,  use  a  scope.  If  a  scope 
is  not  available,  a  VTVM  on  the 
highest  resistance  range  may  work. 
With  dry,  well-insulated  coax  an  in- 
finite reading  should  be  obtained  with 
the  VTVM.  With  a  megger,  the  higher 
the  reading  the  better.  Connect  any  of 
the  Instruments  mentioned  between 
inner  conductor  and  the  shield  to 
check  for  moisture.  Make  sure  the 
inside  of  any  connector  used  is  clean 
and  dry. 
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Q,  When  using  an  inexpensive  vertical 
antenna,  can  radials  be  installed? 
A.  Yes,  six  or  eight  wires  twice  the 
length  of  the  vertical  can  be  installed 
in  shallow  trenches,,  and  improved 
performance  will  be  noted. 

QL  What  would  cause  the  final  plate 
current  meter  in  a  small  transmitter  to 
burn  out,  if  it  was  not  overloaded? 
A.  Svritch  connections  should  be 
checked  for  a  possible  short.  In  some 
sets,  having  no  clamp  tube,  momen- 
tary loss  or  rf  excitation  can  cause 
large  current  surges  that  can  burn  out 
a  meter.  If  possible,  replace  the  regu- 
lar meter  with  an  0-500  dc  milliam- 
meter  for  reading  total  final  plate 
current  and  watch  for  surges  —  espe- 
cially when  set  is  turned  off  and  then 
turned  back  on  while  tubes  are  stiff 
hot. 

Q.  What  is  a  good  study  guide  for  the 
Novice  class  amateur  license? 
A.  The  Novice  Class  License  Study 
Guide,  available  from  73,  is  a  very 
good  reference,  as  it  is  by  far  the  most 
up-to-date  publication  available  on 
this  subject.  Other  manuals  and  guides 
have  not  been  revised  nor  sufficiently 
updated  to  include  the  latest  changes 
in  the  FCC  exams.  The  advantages  of 
this  type  of  guide  are  retention  and 
complete  understanding  of  the  elec- 
trical theory,  rather  than  hasty 
memorization     of    questions     and 


ansvsers.  There  are  similarly  good 
books  for  the  General,  Advanced  and 
Extra  class  licenses  from  the  same 
source. 

Q.  How  can  spurious  signal  responses 
be  attenuated  at  21  MHz? 
A.  First,  check  receiver  alignment.  If 
this  is  correct  (and  frequently  it  isn't), 
connect  a  National  R60-4  coil  in 
parallel  with  a  51  pF  variable  capaci- 
tor. Now  wire  this  combination  in 
series  with  your  antenna.  This  should 
provide  up  to  78  dB  suppression  of 
unwanted  signals  between  13  and  36 
MHz. 

Of  course,  you  must  adjust  this 
circuit  from  time  to  time  —  depending 
upon  the  frequency  you're  listening 
to. 

Q,  Is  there  a  simple  circuit  for  a  good 
rf  output  indicator? 
A.  To  provide  external  control  of  the 
circuit  shown  in  the  figure,  the  pot  is 
placed  next  to  the  meter  and  is  used 
to  adjust  for  maximum  desired  indica- 
tion on  the  band  used.  If  operation  is 
mainly  on  the  lower  bands  {80-40 
meters),  use  a  7  or  12  pF  in  place  of 
the  6  pF  unit  shown.  The  6  pF  is 
adequate  for  use  on  20  through  10 
meters.  In  some  transmitters  the 
"driver  current''  position  of  the  meter 
switch  can  be  used,  inasmuch  as  it  is 
not  often  used  on  SSB. 
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"30  MODELS!  THE  WORLD'S  FINEST  LINE  OF  AMATEUR  AMPLIFIERS.  BOTH 
VACUUM  TUBE  AND  SOLID  STATE. ..FOR  HF,  VHF  AND  UHF... FIXED  STATION 
AND  MOBILE... LOW  POWER  AND  HIGH  POWER.  NEVER  BEFORE  HAS  ONE 
COMPANY  MANUFACTURED  SUCH  A  BROAD  LINE  OF  AMATEUR  AMPLIFIERS 


2K-4...THE  "WORKHORSE" 

The  2K-4  linear  amplifier  offers  engineering,  construction 
and  features  second  to  none,  and  at  a  price  that  makes  it  the 
best  amplifier  value  ever  offered  to  the  amateur.  Constructed 
with  a  ruggedness  guaranteed  to  provide  a  long  life  of  reliable 
service,  its  heavy  duty  components  allow  it  to  loaf  along  even 
at  full  legal  power.  If  you  want  to  put  that  strong  clear  signal 
on  the  air  that  you've  probably  heard  from  other  2K  users, 
now  is  the  time.  Operates  on  aiJ  amateur  bands,  80  thru  10 
meters       Move  up  to  the  2K-4.  Floor  console. .  .$995.00 

3K-A  COMMERCIAL/MILITARY  AMPLIFIER 

A  high  quality  linear  amplifier  designed  for  commercial  and 
military  uses.  The  3K-A  employs  two  rugged  Eimac  3-500Z 
grounded  grid  triodes  for  superior  linearity  and  provides  a 
conservative  three  kilowatts  PEP  input  on  SSB  with  efficien- 
cies in  the  range  of  60% .  This  results  in  PEP  output  in  excess 
of  2000  watts.  It  provides  a  heavy  duty  power  supply  capable 
of  furnishing  2000  watts  of  continuous  duty  input  for  either 

RTTY  or  CW  with  1200  watts  output   3.5-30  MHz $1395. 

4K-ULTRA 

Specifically  designed  for  the  most  demanding  commercial 
and  military  operation  for  SSB,  CW,  FSK  or  AM.  Features 
general  coverage  operation  from  3.0  to  30  MHz.  Using  the 
magnificent  new  Eimac  8877  grounded  grid  triodes,  vacuum 
tune  and  load  condensers,  and  a  vacuum  antenna  relay,  the 
4K-ULTRA  represents  the  last  word  in  rugged,  reliable,  linear 
high  power  RF  amplification.  100  watts  drive  delivers  4000 
watts  PEP  input.  Can  be  supplied  modified  for  operation  on 
frequencies  up  to  about  100  MHz.   ...$2950.00 

TEMPO  6N2 

The  Tempo  6N2  brings  the  same  high  standards  to  the 
6  meter  and  2  meter  bands.  A  pair  of  advanced  design  Eimac 
8874  tubes  provide  2,000  watts  PEP  input  on  SSB  or  1,000 
watts  on  FM  or  CW.  The  6N2  is  complete  with  self-contained 
solid  state  power  supply,  built-in  blower  and  RF  relative 
power  indicator.   ...$895.00 


TEMPO  2002 

The  same  fine  specs  and  features  as  the  6N2,  but  for  2  meter 

operation  only.   ...$745.00 

TEMPO  2006 

Like  the  2002:  but  for  6  meter  operation.  ...$795.00 

TEMPO  VHF/UHF  AMPLIFIERS 

Solid  state  power  amplifiers  for  use  in  most  land  mobile 

applications.  Increases  the  range,  clarity,  reliability  and 

speed  of  two-way  communications.  FCC  type  accepted  also. 

Drive       Output  Drive     Output 

Mode]  Power    Power    prjce      Model  Power  Power  *  Pnce 

LOW   BAND  VHF  AMPLIFIERS   (35  to  75  MHz) 

Tempo  100C30     30W     100W      $159.  I  Tempo  100C10     10W     100W     $149. 
Tempo  100C02     2W       100W      $179.  | 

HIGH   BAND  VHF  AMPLIFIERS  (135  to  175  MHz) 


Tempo  130A30 
Tempo  130A10 
Tempo  130A02 
Tempo  60A30 
Tempo  80A10 


30W 

10W 

2W 

30W 

10W 


130W 

130W 

130W 

80W 

BOW 


$189. 
$179. 
$199. 
$149. 
$139. 


Tempo  80A02 
Tempo  50A10 
Tempo  50A02 
Tempo  30A10 
Tempo  30A02 


2W 

10W 

2W 

10W 

2W 


BOW 
SOW 
SOW 
30W 
30W 


$159. 
$  99. 
$119. 
$  69. 
$  89. 


UHF  AMPLIFIERS   (400  to  512  MHz) 

Tempo  70D30  30W  70W  $210.  |  Tempo  40D01  1W  40W  $185. 
Tempo  70D10  10W  70W  $240.  Tempo  25D02  2W  25W  $125. 
Tempo  70O02  2W  70W  $270.  Tempo  10D02  2W  10W  $  85. 
Tempo  40O10  10W  40W  $145,  Tempo  10D01  1W  10W  S125. 
Tempo  40O02      2W       4QW       $165-      Linear  UHF  models  afso  available 

TEMPO  100AL10  VHF  LINEAR  AMPLIFIER 

Completely  solid  state,  144-148  MHz.  Power  output  of  100 
watts  (nom.)  with  only  10  watts  (nom.)  in.  Reliable  and 
compact  ...$199.00 
TEMPO  100AL10/B   BASE  AMPLIFIER  ...$349.00 

please  call  or  write  for  complete  information. 


asm  mmii 


1 1240  W.  Olympic  Blvd.,  Los  Angeles,  Calif.  90064      213/477-6701 
931  N.  Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 

Prices  subject  to  change  without  notice. 


The  popularity  of  push 
puii  circuits  in  rf  amp- 
lifiers dropped  off  shortly 
after  World  War  II.  The  use  of 
the  pi  network  pretty  well 
solved  the  harmonic  problem, 
worked  well  with  a  single 
tube  or  two  tubes  in  parallel, 
lent  itself  to  bandswitching, 
and  used  a  few  less  com- 
ponents. However,  with  the 
advent  of  TV,  everybody 
started  putting  low  pass 
filters  in  the  output  tine  any- 
way, so  we  are  just  about 
back  to  where  we  started 
from.  So  let's  take  a  iook  at 
push  pull  again. 

The  number  one  objection 
to  push  pull  seems  to  be  the 
necessity  of  an  input  tuned 
circuit  to  get  the  grids  180° 
out  of  phase.  As  will  be  seen 
later,  this  problem  has  been 
eliminated.  Secondly,  the 
push  pull  circuit  does  not 
tend  itself  to  bandswitching. 
This  is  true,  but  there  are 
people  who  are  interested  in 
one  band  only.  Also,  with  a 
small  compromise  in  L/C 
ratio,  you  can  cover  two 
bands  with  one  coil.  This  is 
especially  true  if  the  two 
bands  happen  to  be  15  and 
20  or  10  and  15.  You  can 
even  cover  10,  15  and  20  if 
you  prune  very  carefully  and 
use  a  fairly  sizable  maximum 
capacity  tuning  capacitor. 
Another  possibility,  the  one 
used  in  this  article,  is  the 
National     all     band     tuner, 
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which  does  away  with  band- 
switching  entirely. 

Of  recent  date  the 
grounded  grid  circuit  has 
come  to  the  forefront.  It 
requires  no  neutralizing  and  is 
ideal  for  the  exciter  that 
already  has  considerable 
power  output.  How  about  a 
push  pull  grounded  grid?  It 
ought  to  work  fine^  but  we 
have  all  of  that  circuitry 
mentioned  above.  It  ain't 
necessarily  so!  It  occurred  to 
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me  that  since  this  is  a  low 
impedance  circuit  to  the 
input,  a  4:1  balun  could  be 
used  to  get  the  push  pull 
excitation.  Accordingly  a  two 
inch  toroic*  core  was  ordered 
from  Amidon.  Upon  receipt 
of  same,  we  wound  8  turns  of 
72  Ohm  ribbon  (receiving 
type)  on  it,  as  per  page  1 62, 
1975  ARRL  Handbook,  and 
discovered  that  the  drive  to 
the  grids  was  about  the  same 
as  that  derived  from  a  tuned 


circuit  And  it  works  on  all 
bands. 

The  circuit  in   Fig.  1  will 

work  at  any  power  level  but 
in  this  design  three  restraints 
were  imposed.  First  of  alt,  the 
all  band  tuner  is  rated  at 
about  1 500  volts,  and  it  was 
desired  to  voltage  double  an 
old  TV  power  transformer  for 
the  dc  supply  which  also 
comes  out  about  1500  volts. 
Secondly,  the  box  to  be  used 
was  of  limited  size,  so  the 
number  and  size  of  com- 
ponents had  to  be  kept  at  a 
minimum.  Last  but  not  least, 
operation  without  a  fan  was 
desired. 

Grounded  grid  with  a  fila- 
mentary cathode  is  a 
headache  because  you  need 
to  have  big,  bulky,  hard  to 
mount,  filament  rf  chokes 
which  are  expensive  if  you 
buy  them  ready-made.  An 
indirectly  heated  cathode  is 
much  to  be  desired.  A  pair  of 
7094s  was  on  hand.  These 
were  ideal  except  at  1500 
volts  they  don't  operate  at 
maximum  ratings.  Several 
power  tubes  with  indirectly 
heated  cathodes  and  higher 
dissipation  ratings  have  come 
out  recently.  Obviously  many 
of   the   TV   tubes  could   be 
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used  in  the  circuit,  operated 
at  lower  voltage  and  power 
levels. 

Fig.  1,  using  the  all  band 
tuner,  was  selected.  Trial  one 
did  not  include  the  ferrite 
beads  and  trouble  with  para- 
si  tics  was  experienced.  Beads 
were  added  to  the  grid  circuit 
primarily  because  the  grids 
were  easy  to  get  at.  Beads  in 
the  plate  circuit  might  be 
better.  Ordinary  parasitic 
chokes  with  shunt  resistors 
will  do  the  same  thing.  Beads 
seem  to  be  the  cheap  and 
easy  way  to  do  it.  At  any 
rate,  the  parasitic  problem 
was  solved.  The  plate  circuit- 
pickup  coil  was  tapped  and 
the  taps  connected  to  a 
rotary  switch.  This  gives  ad- 
justable loading  ability.  If 
you  have  a  set  of  BC  610 
plug-in  coils  with  a  swinging 
link,  you  get  the  same  effect, 
only  it  is  continuously  vari- 
able. 

The  unit  shown  in  the 
photos  uses  a  box  left  over 
from  some  former  project.  It 
is  in  the  vertical  position 
shown  because  of  the 
National  all  band  tuner  which 
fitted  best  this  way.  All  of 
the  power  supply  is  in  the 
bottom.  The  rectifiers  are 
actually  5  1000  V  piv  diodes 
on    each    side,    without   any 


voltage    dividing  resistors  or 
capacitors. 

At  10tf  each,  it's  too  much 
trouble  to  add  resistors  and 
capacitors.  Just  put  in  twice 
as  many  diodes  as  required 
for  the  voltage.  It  saves  space. 
The  front  panel  is  a  piece  of 
aluminum  sheet  from  an  off- 
set printing  system  common 
to  many  newspapers.  You  can 
buy  these  sheets  for  25tf  each 
and  they  yield  nearly  two 
square  feet  of  aluminum. 
They  are  pretty  thin  but,  as 
in  this  case,  will  cover  an  old 
panel    with  the  holes  in  the 


wrong  places.  The  switches 
are  ordinary  toggle  switches 
mounted  on  the  grounded 
front  panel.  There  has  been 
no  voltage  breakdown  to 
date.  You  could  mount  them 
insulated  but  then  touching 
them  might  be  an  electrical 
hazard. 

If  you  use  the  all  band 
tuner,  you  should  carefully 
check  the  output  frequency 
with  a  wave  meter  (grid 
dipper  on  diode  position). 
Make  sure  you  have  the  right 
band  and  mark  same  on  the 
dial.    For    example,    the   40 


meter  and  the  15  meter 
points  are  close  together.  You 
could  be  tuned  to  15  when 
you  think  you  are  on  40  if 
you  are  not  careful. 

Results 

With  the  restraints  listed, 
we  were  able  to  get  about 
400  Watts  dc  input  (800 
Watts  PEP  if  you  like  that 
definition).  This  would  be  a 
very  effective  setup  for  an  SB 
33  or  SB  34  or  other  trans- 
mitter in  that  size  range.  The 
Argonaut  is  a  little  smalt,  but 
it  yielded  about  50  Watts  out 
This  corresponded  to  about 
150  Watts  input-  practically 
class  A. 

An  SB  10  was  also  tried, 
and  yielded  about  300  W  dc 
input.  An  FT  101  is  actually 
a  bit  too  large  for  a  driver; 
you  can't  run  it  full  bore.  The 
output  of  the  linear  is  only 
about  Xh  times  the  full 
output  of  an  FT  101.  You 
need  to  have  at  least  a  4  to  1 
step  up  to  make  a  linear 
worthwhile.  If  the  same  linear 
were  built  with  a  2000  volt 
supply  and  2000  volt  com- 
ponents, the  FT  101  or 
similar  would  be  about  right. 

If  you  are  not  limited  by 
space  or  circuit  considera- 
tions, a  linear  of  this  kind 
using  larger  tubes  would 
easily  run  full  legal  power 
when  driven  by  a  standard 
transceiver. 

Try  a  push  pull  grounded 
grid.  ■ 


USE   EITHER 
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Fig,  7.  Push  pull  grounded  grid  linear. 
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Just  for  sheer  bulk  and 
apparent  circuit  com- 
plexity, the  actual  counting 
and  digital  readout  circuit  of 
a  frequency  counter  is 
enough  to  turn  most  ama- 
teurs off  on  sight. 

As  this  often  is  the  largest 
single  part  of  a  counter  or 
most  other  equipment  using 
such  a  readout,  when  you  get 
scared  off  by  this  you  don't 
bother  with  the  rest  of  the 
equipment  either. 

This  is  a  shame,  because 
once  you  understand  this  part 
of  the  circuit,  almost  half  of 
the  piece  of  equipment  will 
fail  into  place  in  your  mind. 

Just  as  with  the  timing 
chain,  the  readout  chain  can 
be  broken  into  bite-sized 
pieces  which  will  put  the 
whole  thing  into  simple 
perspective. 

When  you  understand  one 


digit  in  the  readout,  you  just 
about  understand  them  all. 
When  you  are  looking  at  this 
mammoth  wad  of  ICs,  you 
are  really  just  looking  at  the 
same  thing  repeated  over  and 
over  again.  It  really  is  that 
simple. 

To  understand  what  this 
circuit  is,  we  will  concentrate 
on  just  one  digit  with  a 
simple  circuit  that  is  very 
easy  to  duplicate  if  you  have 
an  \C  test  setup. 

While  there  is  a  whole 
fund  of  complex  information 
available  on  how  the  ICs 
involved  perform  their  task 
electronically,  this  is  unneces- 
sary for  your  purposes. 

You  don't  have  to  know 
how  the  ICs  do  the  job  — 
that's  their  problem.  What 
you  want  to  know  is  how  to 
make  them  do  the  job  for 
you. 


Fig.  h 

To  do  thisj  it  helps  to 
think  of  a  digit  of  readout  as 
consisting  of  three  parts. 
Whenever  you  need  a  digit 
you  will  think  of  these  three 
parts  automatically. 

We  will  start  with  the  end 
result,  the  numerical  readout 
itself.  Since  the  IC  field 
changes  so  fast,  what  is 
available  has  changed  rapidly 
in  just  a  few  years. 

Some  of  the  older  circuits 
relied  upon  two  types  of 
readout  devices,  individual 
indicator  lamps  (ten  per  digit) 
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and  the  "Nixie,''  which  was  a 
neon  type  of  tube.  These 
were  both  clumsy  to  use  and 
are  no  longer  in  common  use. 

The  thing  that  made  the 
difference  was  the  sudden 
availability  of  LED  readouts 
at  a  cheap  surplus  price. 

The  name  LED  stands  for 
Light  Emitting  Diode.  It  does 
just  what  its  name  implies.  It 
is  a  diode  that  lights  up  when 
current  flows  through  it.  The 
higher  the  current,  the 
brighter  the  light,  up  to  the 
point  where  it  gets  damaged 
by  too  much  current. 

These  are  also  known  as 
seven  segment  readouts.  This 
is  because  there  are  seven 
individual  segments  made 
from  LEDs  that  form  the 
number.  The  various  digits 
are  formed  from  selected 
combinations  of  the  LEDs, 
giving  the  numbers  that 
distinctive  computer  look. 

Fig.  1  shows  two  numbers 
as  they  would  look  when  lit. 
This  is  the  simplest  recogniz- 
able method  to  get  all  of  the 
numbers. 

As  we  are  talking  about 
diodes,  they  have  many 
characteristics  in  common 
with  all  other  diodes.  They 
have  an  anode  and  a  cathode. 

In  operation,  the  readout 
is  either  of  the  common 
anode  or  common  cathode 
type.  This  means  all  of  one  or 
the  other  are  returned  to  the 
same  point.  This  is  important 
to  keep  in  mind  when  coming 
to  part  two  of  the  hookup. 

Fig.  2  shows  the  block 
diagram  of  the  three  parts  of 
the  circuit  The  middle  part  is 
the  driver  for  the  readout  IC. 
This  and  the  readout  are  sort 
of  a  matched  pair. 

While  there  are  a  number 
of  readouts  available,  there 
seems  to  be  a  favoring  of  the 
MAN-1  type.  This  is  also 
similar  and  interchangeable 
with  the  SLA-1  and  the  Data 
Lite  707.  They  are  all  of  the 
common  anode  type. 

These  are  usually  driven 
by  the  SN7446  (or  just  7446) 
driver  IC  which  is  designed 
for  this  service.  The  generic 
name  for  this  type  of  IC  is 
the  BCD  to  seven  segment 
decoder/driver.  The  BCD  part 
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will  be  explained  shortly,  but 
let's  start  with  the  driver  part. 

it  is  the  job  of  the  middle 
IC  to  take  information 
supplied  to  it  and  fight  up  the 
correct  segments  to  form  the 
required  number.  This  is  why 
it  is  called  a  decoder/driver. 

Fig,  3  shows  its  hookup 
to  the  readout  IC.  This  seems 
quite  complicated  but  it 
really  isn't  once  you  under- 
stand about  those  resistors. 

The  diodes  require  a 
certain  amount  of  current  to 
light  up,  but  with  too  much 
they  will  be  destroyed.  The 
one  in  the  test  unit  was  rated 
at  fifteen  mA  per  segment  (or 
a  total  of  105  mA  for  full 
brilliance). 

One  of  the  things  that 
increases  the  value  of  a  read- 
out is  that  it  requires  less 
current  than  another.  Five  of 
these  is  half  an  Ampere. 
There  are  ways  around  this. 

The  primary  purpose  of 
the  resistor  is  to  limit  the 
current  to  each  segment  to  a 
safe  value.  Notice  that  all  of 
the  resistors  are  the  same 
value.  In  a  multi-digit  display 
all  of  the  other  resistors  in 
this  position  will  be  of  the 
same  value. 

This  usually  will  not  be 
critical,  within  reason. 
Typical  values  range  between 
220  and  1000  Ohms  at  a 
quarter  Watt.  The  higher  the 
value,  the  dimmer  the  display 
(but  the  less  the  current). 

These  resistors  are  cheap 
(in  quantity)  when  you  go  to 
put  together  a  full  display,  so 
don't  worry  about  the 
number.  Once  you  realize 
that  you  are  just  repeating 
the  same  thing,  it  makes 
wiring  easier,  too. 

The  readout  does  what  it 
is  told.  It  gets  its  orders  from 
the  decoder/driver.  The  driver 
is  told  what  to  do  by  the 
third  element  of  the  circuit, 
which  is  the  counter  IC. 

(While  it  is  not  part  of  the 
counting  circuit,  most  LED 
readouts  have  at  least  one 
decimal  point  either  to  the 
left  of  the  digit  or  to  the 
right.  Some  have  one  on  each 
side. 

This  is  fed  from  the  same 
Vcc    source   as    the    readout, 
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and  commonly  has  the  same 
value  of  limiting  resistor  in 
series  with  the  Vcc  voltage. 
The  pins  may  be  located  by 
applying  the  voltage  through 
a  resistor  to  the  "extra"  pins 
and  seeing  what  lights  up. 

The  decimal  point  has 
nothing  at  all  to  do  with  the 
counting  circuit.  It  is  arbi- 
trarily selected  by  switch 
action. 

The  position  is  chosen  at  a 
certain  point  on  the  display 
by  the  requirements  of  the 
value  the  display  is  showing. 
Thus  a  four  digit  display 
showing  Hz  would  display 
21 00  and  the  same  display  set 
to  show  kHz  would  display 
2.100. 

This  is  usually  done  by  a 
multi-gang  range  switch. 
While  other  sections  are 
selecting  the  electronics  for 
the  given  range,  one  gang  is 
used  to  select  the  required 
decimal  point  position  on  the 
display  and  illuminate  the 
correct  decimal  point  for  the 
range. 

This  action  is  completely 
independent  of  the  other 
electronics  of  the  counter,  ft 
is  all  done  by  the  switch.) 

Most  of  the  counters  use 
the  7490  decade  counter  IC. 
This  has  been  shown  previ- 
ously in  its  application  as  a 
frequency  divider,  but  its 
main  purpose  in  life  is  to 
count. 

The  interna!  process  is 
highly  complex,  but  for  our 
purposes  there  are  only  a  few 
things  to  keep  in  mind  about 
what  it  does. 

|t  counts.  That  is,  every 
time  it  is  pulsed  it  produces 
an  output  to  identify  that 
pulse  as  part  of  a  sequence 
from  one  to  ten. 

At  the  tenth  pulse  it 
performs  two  functions.  It 
starts  in  at  the  beginning  of 


Fig.  3. 


the  ten  count  sequence  and  it 
produces  a  pulse  to  go  on  to 
the  next  link  in  the  counting 
chain. 

So  for  every  ten  pulses,  it 
produces  counting  informa- 
tion for  the  decoder  to  use 
and  one  output  pulse  for  the 
next  stage. 

And  now  a  word  about 
BCD.  The  decoder/driver  was 
listed  as  a  BCD  to  seven 
segment  decoder/driver.  As  a 
previous  article  mentioned, 
many  of  the  pins  have  letter 
names  relating  to  their 
computer  function.  The 
particular  outputs  of  the 
7490  that  go  to  the  decoder/ 
driver  are  labeled  A,  B,  C  and 
D. 

Putting  the  whole  thing 
together  will  give  you  the 
electronic  capability  to  count 
and  display  pulses.  Fig.  4 
shows  a  very  simple  circuit 
which  can  duplicate  the 
action  of  the  larger  equip- 
ment. 

This  circuit  will  actually 
show  the  numbers  in  order  on 
the  readout,  it  is  a  simplified 
circuit  and  not  quite  what 
you  will  get  in  an  actual 
counter.  There  are  some 
fancy  improvements  built 
into  the  ICs  that  were  dis- 
abled for  simplicity.  They 
will  be  discussed  later. 

First,  the  counting  action. 
Notice  pin  fourteen  in  the 
schematic.  This  is  the  7490 
input  pin.  The  pulse  input  to 
here  is  what  gets  "counted" 
by  the  !C. 

The  purpose  of  the  pulse  is 
to  key  the  IC  and  make  it 
work.  To  work,  the  IC  must 
be  turned  on  and  off.  It  does 
this  by  being  switched 
between  a  high  state  and  a 
low  state. 

Usually     the     7490     is 


switched  by  an  IC  gate  in  a 
counter  circuit.  In  this  circuit 
a  7400  gate  is  hooked  up  as  a 
"bounceiess  switch"  to  pulse 
the  counter  IC. 

The  reason  for  the  bounce- 
less  switch  is  to  produce  a 
clean  pulse  for  the  7490.  If 
an  ordinary  switch  were  used, 
it  would  have  a  slight  amount 
of  contact  bounce  (that  is, 
the  switch  contact  would  not 
just  make  one  clean  contact 
but  would  mechanically  make 
and  break  slightly  before 
coming  to  final  rest).  For 
many  purposes  this  would 
not  even  be  noticed  by  the 
circuit,  but  the  IC  counter  is 
a  very  high  speed  sensing 
device  and  will  actually  count 
these  extra  pulses. 

So  the  7400  is  used  to 
switch  the  7490  cleanly.  An 
SPDT  switch  can  be  used  to 
control  the  7400.  This  can  be 
the  momentary  contact 
push-button  type  or  the 
ordinary  type.  The  push- 
button will  perform  the  reset 
operation  of  the  7400  auto- 
matically. Otherwise,  the 
operation  will  have  to  be 
done  manually. 

The  7400  switch  is  actu- 
ally a  form  of  flip  flop 
circuit.  When  it  is  pulsed  it 
goes  from  its  original  state  to 
the  new  state  and  remains 
that  way  until  switched  back. 
Thus,  to  continue  to  pulse 
the  7490;  the  7400  will  have 
to  be  reset  to  its  original  state 
for  each  new  output  pulse. 

The  test  circuit  didn't  even 
use  a  mechanical  switch  for 
the  7400  —  just  a  clip  lead 
which  was  switched  between 
the  correct  IC  terminals  to 
affect  the  7400  switch  action. 

When  you  change  to  nine, 
the  next  number  will  be  a 
return  to  zero.  Then  the 
counting  cycle  begins  all  over 
again.  These  are  the  basic 
mechanics  of  the  numbering 
system.  You  next  have  to 
learn  to  count  with  it. 

With  a  little  practice  you 
will  be  able  to  pulse  the  7490 
quite  quickly,  particularly  if 
you  use  a  switch  rather  than  a 
piece  of  wire.  For  the  sake  of 
example,  let's  assume  that 
you  can  get  only  three  pulses 
per  minute. 
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With  this  circuit,  in  the 
first  minute  you  would  reach 
the  count  of  three.  In  the 
second  minute  you  would 
reach  a  count  of  six  and  in 
the  third  a  count  of  nine. 

This  circuit  can  be  thought 
of  as  a  basic  event  counter.  It 
wii!  go  on  counting  how 
many  times  something  pulses 
it  until  it  runs  out  of  num- 
bers. 

Even  with  just  a  simple 
event  counter,  there  comes  a 
time  when  you  want  to  be 
able  to  reset  the  circuit  to 
zero  to  start  counting  from 
that  point  again. 

With  this  simple  circuit, 
this  can  be  done  by  turning 
off  the  Vcc  voltage  and  turn- 
ing it  back  on  again.  This  will 
return  the  readout  to  zero, 
but  it  would  be  impractical  to 
do  this  with  many  actual 
working  devices.  It  would 
upset  too  many  other  internal 
circuits. 

What  is  needed  is  a  reset 
circuit.  Fortunately,  such  a 
problem  was  thought  of  by 
the  designers  of  the  device, 
and  there  is  a  built-in  answer. 
There  is  a  reset  circuit  within 
the  7490  that  does  the  very 
thing  needed. 

Actually  there  are  two 
built-in  reset  circuits,  but  the 
one  we  want  is  called  the  zero 
reset.  There  are  two  pins  for 
this,  pins  two  and  three. 

The  operation  of  the 
circuit  is  easy  to  duplicate  in 
simplified  form  with  the 
modification  shown  in  Fig.  5; 
however,  it  may  not  appear 
exactly  the  same  in  actual  use 
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because  it  will  not  be  per- 
formed in  this  manner.  The 
principle  is  the  same,  though. 

The  only  thing  changed  is 
that  pin  two,  which  was 
grounded,  now  has  a  switch 
in  the  circuit.  Pin  three  is 
unconnected  and  left  float- 
ing. Only  one  pin  is  needed 
here  to  control  the  reset 
action. 

Assume  that  you  are  still 
pulsing  the  counter  at  the 
rate  of  three  counts  per 
minute.  At  the  end  of  the 
minute  you  push  the  push- 
to-break  switch  at  pin  two 
and  release  it  before  the  next 
counting  pulse.  This  will 
cause  the  readout  to  return  to 
zero  before  the  next  pulse,  so 
that  the  count  will  again  pick 
up  with  one  and  count  on 
from  there. 

In  a  real  frequency 
counter  circuit,  there  will  be 
a  pulse  supplied  from  the 
timing  chain  to  perform  this 
task.  It  will  also  "gate"  the 
counter  (in  other  words, 
apply  the  signal  to  be 
counted  to  the  counter  for  a 
specified  amount  of  time  and 
reset  the  circuit  to  provide  a 
continuously  updated  count). 

As  this  must  be  done  in 
microseconds  or  so,  it  sounds 
like  it  would  take  some 
doing,  but  the  circuit  is 
usually  just  a  few  IC  sections. 

Using  the  push-button  at 
apy  time  will  return  the  read- 
out to  zero.  This  is  how 
things  like  elapsed  time 
circuits  are  reset. 

There  is  one  other  reset 
circuit  built  in  which  you 
should  know  about,  although 
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it  has  yet  to  find  common  use 
in   any   amateur  application. 

Just  as  pins  two  and  three 
control  a  return  to  zero  cir- 
cuit, pins  six  and  seven 
comprise  the  same  reset 
feature  to  return  to  nine.  It 
works  the  same  way  and  the 
effect  can  be  shown  by 
grounding  two  and  three, 
leaving  either  six  or  seven 
floating  and  switching  the 
remaining  pin  from  ground  as 
was  done  with  the  zero  reset 
pin. 

That's  it  for  the  basic 
operation  of  the  counter  part 
of  the  circuit.  There  is 
another  feature  of  the  de- 
coder/driver that  is  com- 
monly used  and  should  be 
understood. 

Left  to  its  own  when 
properly  hooked  up,  all  of 
the  digits  in  the  display 
would  light  up  as  zeros.  This 
would  be  OK  if  the  frequency 
was  1000  Hz,  for  example, 
but  could  be  confusing  to  the 
eye  if  20  Hz  registered  as 
0020. 

Considering  how  much  the 
7490  does  for  you,  it  would 
be  unfair  to  expect  it  to 
attend  to  all  the  little  details, 
so  the  feature  that  deals  with 
the  zeros  is  built  into  the 
7446  decoder/driver. 

It  is  called  zero  blanking. 
It's  not  necessary  to  go  into 
detail  about  how  it  is  done, 
but  it  is  important  to  know 
which  pins  are  used  and  how 
to  make  them  do  the  job. 

Fig.  61  shows  part  of  a 
larger  digital  readout.  This  is 
virtually  identical  to  the  one 
digit  circuit  already  shown. 
The  basic  differences  are  just 
the  mechanical  ones  caused 
by  the  physical  hookup  of 
the  circuit  and  the  additional 
built-in  features  to  be  used. 

Notice  in  Fig.  4  that  pin 
five  is  connected  to  pin  1 6, 
the  Vcc  source  pin.  This  is 
one  of  the  pins  in  the  zero 
blanking  circuit  that  was 
disabled  for  the  test  circuit 

In  Fig.  6  it  is  connected  to 
pin  four  of  the  following  IC 
package  in  order  to  do  its  job. 
The  circuit  starts  with  the 
highest  significant  figure 
(extreme  left  of  the  decimal 
point)  and  works  towards  the 
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right  (decimal  point). 

If  the  most  significant 
digit  is  a  zero,  the  circuit  will 
blank  it  out  and  continue 
until  a  decimal  position 
shows  a  number  other  than 
zero.  It  will  not  blank  out  the 
zero  in  a  number  like  101, 
but  001  would  read  as  1 . 

For  several  reasons,  you 
probably  will  not  see  an 
actual  circuit  just  like  this 
one.  It  is  not  normal  to  blank 
out  digits  on  such  a  small 
readout,  and  the  least  signif- 
icant digits  of  a  larger  readout 
would  not  use  the  feature. 
They  would  be  connected  to 
read  normally. 

These  are  minor  circuit 
considerations  which  can 
easily  be  seen  by  inspection 
of  the  schematic.  Once  you 
know  what  you  are  looking 
for,  or  at,  it  is  easy  to  under- 
stand. 

The  least  important  digit  is 
very  important  to  the  circuit 
operation.  This  is  the  one 
immediately  to  the  left  of  the 
decimal  point.  Even  thou^i  it 
may  only  be  tens  or  hundreds 
of  cycles  per  second,  it  has  a 
major  effect  on  the  operation 
of  the  whole  circuit 

The  frequency  to  be  read 
is  fed  to  the  least  significant 
decimal  place  first  and  works 
its  way  up  the  chain.  This  is 
very  important. 

It  does  not  go  from  the 
most  significant  figure  and 
work  its  way  down.  From  a 
practical  viewpoint  this 
means  several  things  must  be 
taken  into  account. 

Even  though  it  reads  out 
to  a  lowly  place  on  the  scale, 
this  first  IC  may  determine 
the  highest  frequency  that 
the  counter  can  count.  It  will 
be  operating  at  that  frequen- 
cy and  dividing  it  down  from 
there. 
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It  is  not  common  to  see  a 
counter  using  the  7490  in  this 
position.  It's  too  slow.  It  is 
only  expected  to  work  at 
around  20  MHz.  While  a 
selected  IC  might  be  able  to 
go  higher,  the  usual  thing  that 
is  done  is  to  use  a  high  speed 
decade  counter  in  this  posi- 
tion. 

As  this  may  not  be  the 
same  thing  electronically,  it 
will  spoil  the  symmetry  of 
the  circuit  visually  and  you 
will  have  to  watch  the  wiring 
carefully.  That  is  all  it  will  be, 
though,  and  when  you  watch 
for  it  there  should  be  little 
trouble  understanding  the 
differences  from  this  simple 
circuit 

It  is  time  to  go  a  little 
more  deeply  into  what  is 
happening  around  the  read- 
out section  and  controlling  it 
from  the  outside. 

There  are  two  important 
things  going  on  outside  the 
readout  strip  that  are  essen- 
tial to  the  operation  of  the 
counter.  One  has  been 
explained,  the  reset  function. 
The  other  is  the  ' 'gating"  of 
the  input  signal. 

Both  of  these  functions 
are  controlled  by  the  timing 
chain.  It  is  a  pulse  time  signal 
from  there  that  acts  upon  the 
readout  section. 

In  order  to  count  a  rate  of 
speed  of  an  incoming  signal, 
you  have  to  be  able  to  admit 
it  to  the  counting  and  read- 
out section  for  a  known 
specific  period  of  time. 

This  is  called  gating,  which 
is  also  quite  literally  how  it  is 


done.  Often  a  two  input 
NAND  gate  IC  is  used  for  the 
purpose,  as  shown  in  Fig.  7. 

Basically,  the  input  signal 
is  sent  to  one  of  the  inputs.  A 
NAND  gate  will  not  have  an 
output  when  there  is  a  signal 
applied  to  both  gate  inputs  at 
the  same  time.  This  is  the 
timing  pulse  which  turns  this 
gate  on  and  then  off  for  a 
specific  time  period. 

Hence  the  name  gating. 
The  readout  displays  the 
count  that  has  been  estab- 
lished by  the  circuit  during 
the  time  the  signal  is 
admitted  to  the  counting 
circuit. 

When  it  comes  time  for 
the  next  count  to  begin,  the 
same  timing  chain  supplies  a 
pulse  signal  to  the  reset  pins 
to  reset  the  readout  in  time 
for  the  next  counting  period 
to  come  through  the  gate. 

This  function  is  usually 
handled  by  a  single  section  or 
so  of  an  IC  and  is  done  with 
high  and  low  logic. 

There  is  one  other  usual 
action  performed  on  the  read- 
out, and  there  are  two  ways  it 
can  be  done.  Only  one  is  used 
commonly  in  simple  circuits, 
so  it  will  be  described  first. 

Each  section  of  the 
readout  IC  can  draw  about  15 
mA.  That's  over  100  mA 
per  digit,  .  or  over  half  an 
Ampere  for  the  whole 
readout  section  (just  the  LED 
ICs,  not  the  7490s  or  7446s). 

To  help  lessen  the  load  on 
the  power  supply,  it  is  com- 
mon practice  to  strobe  the 
readout  ICs.  This  means  that 
they    are    not    running    full 
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time,  but  are  turned  on  and 
off  at  a  high  rate  of  speed  so 
that  the  eye  is  fooled  into 
thinking  they  are  running 
continuously. 

This  is  almost  easier  done 
than  said.  Fig.  82  shows  a 
basic  circuit.  It  is  in  the 
common  line  of  the  readout 
ICs.  A  switching  transistor 
with  suitable  power  rating  is 
switched  on  and  off  by  the 
same  timing  pulses  that  work 
the  reset  and  gating  ICs. 

Thus  the  readouts  draw  an 
average  current  that  is  quite  a 
bit  less  than  the  total  current 
they  would  draw  running  full 
time  —  and  the  power  supply 
runs  cooler. 

It  is  not  hard  to  include 
this  action  in  the  timing 
sequence  so  that  the  display 
is  blanked  during  the  actual 
counting  period  when  the 
digits  are  changing  and  a  blur. 
Then  when  the  counter  has 
arrived  at  its  count,  the 
numbers  are  displayed  and 
can  be  read.  Then  the  display 
blanks  out  during  reset  and 
the  whole  cycle  begins  again. 

This  is  done  so  fast  that  to 
the  eye  It  looks  like  the  dis- 
play is  steady.  In  fact,  it  is 
recounting  the  frequency  a 
number  of  times  and  redis- 
playing the  answer.  Unless 
there  is  a  change  in  the 
frequency,  the  readout  will 
be  the  same.  If  there  is  a 
change,  the  counter  will 
display   an   updated    reading. 

There  is  another  method 
of  strobing  the  display,  but 
being  more  complex,  \t  is  not 
so  common  in  simple  equip- 


ment and  will  only  be  briefly 
described. 

A  timing  pulse  is  given  to  a 
decade  counter  and  the 
output  signal  is  sent  to  a 
decoder/driver  as  with  the 
readout  circuit.  However, 
instead  of  the  decoder/driver 
feeding  a  readout  IC,  each 
output  would  go  to  a  separate 
digit  of  the  display,  turning 
each  on  in  sequence. 

Thus,  instead  of  turning 
the  whole  display  on  and  off 
at  a  high  rate  of  speed,  each 
individual  digit  is  turned  on 
and  off  in  sequence. 

To  the  eye,  the  effect  is 
the  same.  The  display  looks 
lit  at  all  times,  but  since  only 
one  digit  is  actually  on  at  any 
given  time,  the  average 
current  is  less  than  with  the 
other  method.  However,  it  is 
more  complex. 

While  the  basic  readout 
circuit  has  three  parts,  there 
is  a  slightly  more  complex 
form  of  readout  circuit  which 
has  four  sections. 

Several  circuits  have 
appeared  recently  using  this 
configuration.  The  fourth^ 
section  is  a  temporary 
memory  which  goes  between 
the  counter  and  the  driver/ 
decoder. 

This  is  a  latch  type  IC.  It 
involves  no  new  problems  in 
understanding  —  only  the 
mechanical  problem  of 
wiring. 

One     digit     of    a    recent 
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schematic  is  shown  in  Fig.  9.3 
As  can  be  seen,  it  is  quite 
simple  and  should  not  be  any 
problem  if  you  wish  to 
construct  a  circuit  using  this 
feature. 

Notice  in  this  circuit  that 
the  strobing  function  is  done 
by  this  latch  IC.  The  rest  of 
the  counter  did  not  conform 
to  the  guidelines  given.  It 
used  the  7490s  all  the  way 
through  the  readout  section. 
In  this  case  a  high  speed  IC 
was  used  to  prescale  the 
count  so  that  the  frequency 


limit  of  the  7490  was  not  a 
factor. 

The  gating  function  of  the 
counter  took  place  just 
before  the  prescaler  and  used 
a  different  type  of  two  input 
gate  (a  NOR)  than  described 
in  the  simple  circuit. 

This  is  still  basically 
similar  to  the  simple  counter 
readout.  If  you  understand 
the  general  operation  of  the 
simple  one,  you  should  be 
able  to  recognize  the  varia- 
tions for  what  they  are:  just 
slightly     different    ways    of 


doing  the  job. 

As  the  IC  scene  keeps 
changing,  it  can  be  expected 
that  any  given  circuit  will  not 
look  exactly  the  same  as  the 
simple  test  circuits  shown.  In 
the  near  future  though,  the 
readouts  will  probably  bear  a 
strong  family  resemblance  to 
what  has  been  presented  here. 
Once  you  know  what  you  are 
looking  for  in  the  way  of 
differences,  the  whole  read- 
out section  should  stand  out 
as  an  easily  comprehensible 
unit. 


Since  this  and  the  timing 
chain  comprise  the  most  part 
of  the  usual  frequency 
counting  circuit,  you  will  be 
able  to  concentrate  on  the 
other  sections  and  should  be 
able  to  understand  and  dupli- 
cate what  you  want.  ■ 

References 

l-2"S\x  Digit  50  MHz  Frequency 
Counter/'  Pollock,  James  W., 
WB2DFA,  Ham  Radio,  January, 
1976,  p.  18. 

"A  Fun  Counter  Project,"  Plav- 
can,  Al,  73  Magazine,  July,  1976, 
p.  36. 


DIPOLE  AND  WIRE  ANTENNA  KITS,  complete  with  HI-QBALUN,  1 00' rope 
copper  antenna  wire  and  insulators. 

80/40/15  parallel  dipole S36.9S 

40/20/15  parallel  dipole S30.95 

B0/40  trap  dipole S41.95 

I  40/20  trap  dipole $36.95 


160  short,  130'  length $36.95 

80  short,  63' length $31.95 

40 Short,  33'  length S28.95 

Single  band  models  from $24.95  j 


VERTICALS  —  complete  with  Universal  Mounting  Base,  Folds 
to  5'  for  Easy  Transport,  Hvy.  Duty  Aluminum  Tubing. 


20/15  trap,  13'  hgt $29.95 

40/20/15  Trap  22'  hgt.  .  . .  44.95 

80/40/20  trap  30'  hgt.  .  . .  69.95 

80/40/15  trap  20'  hgt  . . ,  59.95 


160  compact  23J  hgt.  .  .  .  $44.95 

80  compact  20' hgt 39.95 

40  compact  15' hgt 34.95 

20/15/10  full  size  vertical  29.95 


TO  ORDER  -  Include  Shipping  -  Dipoias  $2.50.  verticals  S3. 00 
74  hour  shipment.  30  day  guarantee. 
For  info:  SASE  or  1st  Class  Stamp. 


NEW 
Apartment/  Portable  ] 

apt.    roof    or    patio, 
camper,  trailer,  mo- 
tor home.  All     bands| 
80-10,  folds  toS'easi- 
Iy.l3f  height. 
80-40-20  15-10     $49.95  | 

Include  Interbank  4?  and 
Expiration  date  on  Credit 
Card  orders. 


Incredible 
counter! 

Incomparable  price! 


(6*DlGlT/5WniHz  KIT) 
FREQUENCY  COUtfTCft 


A  SDOmHz  (6-  CHgtt  >  FR  EQUEN  C  Y 

COUNTER  for  under  &V  ce  n  is  pe  r  m  Hz! 
Figures  it  out.  It  adds  up  to  unheard-of 
savings'  With  guaranteed  quaBty  to 
match  and  exceed  overpriced  brands. 
Let  us  prove  it  to  you  now! 

$199.95  assembled 

Perfect  for:  CBers,  Hams,  Service  Techs,  &  Experimenters! 

•  HAM,  CB,  &  COMMERCIAL  8AN0S  *  WIRED  &  TESTED  AVAILABLE  *  1001 II.  nEADOUT  *  €  DIGITS 

•  CRYSTAL  TIME-BASE  *  1  Hz  OPTIONAL  *  MASTER  CHQ.  /  B.  AMEF!  IC  A^D  OK  .  ADD  52  SHIPPING) 


^^i^ 


Hufco 


fneiierlirjle^oufiters  starting  ::i  545  ESare  afcr>  available! 

AH  coolers  can  be  factory  wired  and  lasted,  Write  or  calt  today! 

Box  357,  Dept  60,  Prove.  UT  84601  (801)  375-6566 


YOUR 

,-4              .     PERSONALIZED 

I  '*  V 

£%                    GREAT 

r              "    CIRCLE 

i 

MAP 

CENTERED  ON 

YOUR  QTH 

Provides 

you  with  instant  and  accurate 

bearing 

and     distance     to     any     other 

location 

in   the   world.    Each   map   is  a 

multicolored   original.    It   is  available  in 

10,    20, 

and    30  inch  sizes  for  S13.95, 

$18.95 

and     $23.95     from    Computer 

Drawing 

Corporation,   P.O.    Box  88559 

Seattle, 

Washington    98188    (Add    75^ 

for  maili 

ng). 

FRUITED  CIRCUIT 


NYLON  CIRCUIT  BOARD  SUPPORTS 

Avoid  spacers,  nuts,  bolts  and  fits 
of  temper  with  this  amazing  prob- 
lem solver. 


BYTESIZE  CIRCUIT  BOARD  BLANKS 

Epoxy  glass  boards  computer 
routed  to  fit  IMSAl  &  ALTAI  R 
computers.  Available  in  single  and 
double  clad  1  oz.  copper  Do  your 
own  thing! 


Positive  acting  photo  resist,  positive 
acting  Diazo  film,  W.  H.  Brady  & 
Datak  drafting  aids,  carbide  bits. 

Send  for  our  flyer 
TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrito  CA  94530 
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WILSON  AMATEUR  ANTENNAS 


MODEL  204  MONOBANDER  PLUS  DB33 


REAL 

MONO 

PERFORMANCE 

ON 

10-15-20 


The  Wilson  204  is  the  best  and  most  economical  antenna  of  its  type  on  the  market.  Four  elements  on  a  26'  boom 
plus  a  Gamma  Match  (no  balun  required)  make  for  high  performance  on  CW  &  phone  across  the  entire  20  meter 
band.  The  204  Monobander  is  built  rugged  at  the  high  stress  points.  Using  taper  swaged  slotted  tubing  permits  larger 
diameter  tubing  where  it  counts,  for  maximum  strength  with  minimum  wind  loading. 

The  DB33  is  the  newest  addition  to  the  Wilson  line  of  antennas.  Designed  for  the  amateur  who  wants  a  lightweight, 
economical  antenna  package,  the  DB33  compliments  the  M204for  an  excellent  DXers  combination. 

All  Wilson  Monoband  and  Duoband  beams  have  the  following  common  features: 

*  Taper  Swaged  Tubing  *  Adjustable  52  £~2  Gamma  Match 
■  Full  Compression  Clamps  '  Quality  Aluminum 

*  No  Holes  Drilled  in  Elements  *  Handle  4kw 

*  2"  or  3"  Aluminum  Booms  *  Heavy  Extruded  Element  to  Boom  Mounts 

WILSON  AMATEUR  ANTENNA  SPECIFICATIONS 


Forward 

Front-to 

Front-to 

Boom 

Longest 

Turning 

Surface 

Wind  load 

Assembled 

Shipping 

Gain 

Back  Ratio 

Side  Ratio 

Length 

Number 

Element 

Radius 

Area 

at  80  MPH 

Weight 

Weight 

idB) 

(dB) 

(dB) 

(ft) 

Elements 

(ft) 

(ft) 

(sq  ft) 

(lbs) 

(lbs) 

(lbs) 

Price 

MS20             12.0 

26 

30 

40 

5 

36'4" 

27 '0" 

5.0 

125 

90 

96 

$269.00 

M204             10.0 

25 

30 

26 

4 

36'4" 

22'6" 

3.9 

100 

46 

49 

139.00 

Ml  55             12.0 

26 

30 

26 

5 

24'3" 

18'0" 

3.7 

93 

41 

44 

139.00 

Ml  54             10.0 

25 

30 

20 

4 

24'3" 

15'9" 

3.0 

75 

30 

32 

89.00 

M106             13.0 

26 

30 

31 

6 

19'0" 

16'1" 

2.9 

73 

34 

36 

99.00 

DB54(20)     12.0 

26 

30 

40 

5 

36'4" 

27'0" 

7.9 

198 

105 

119 

299.00 

(15)      10.0 

25 

30 

4 

24'3" 

DB4305)        8.5 

20 

30 

26 

4 

24'3" 

15'8" 

4.3 

108 

36 

38 

119.00 

(10)      10,0 

25 

30 

3 

18'0" 

DB33(15)        8.5 

20 

30 

17 

3 

24'3" 

12'2" 

3.8 

95 

31 

33 

89.00 

(10}        8.5 

20 

30 

3 

18  0" 

The  above  Antennas  are  FACTORY  DIRECT  ONLY!  Most  antennas 

in  stock.  If  you  order  any  antenna,  you  may  purchase  a  CDR  Ham  II  for  $144.45  or  a  CD R  CD44  for  $117.45.  Send  check  or  money 
order,  or  phone  fn  BankAmericard  or  Master  Charge.  All  2"  Boom  antennas  shipped  UPS,  3"  by  truck. 

<►  Wilson  Electronics  Corp. 

4288  S.  Polaris  Avenue,  Las  Vegas,  Nevada  89103      702-739-1931       TELEX  684-522 
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The  proof  of  the  pudding 

is  in  the  eating. 


r^^^^im 

^^r^ti 

"'-  fl 

tBexlj 

■  i^^^^H 

The  proof  of 
Triton  W 


is  in  owner  satisfaction. 


Here's  some  of  the  proof . 


K4EME  —  This  is  my  second  TRITON  IV.  They  are  excellent  xceivers!  WA8ICK  —  Luv  it.  Dynamite!  W9NXU  —  I  am  very  thrilled  with  this  unit,  it  is  great. 
I  think  you  have  scooped  the  field.  WAOAYA  —  I  like  CW  and  full  break-in.  (Beautiful)  K3TFU  —  I  love  the  unit.  WA3VEZ  ~-  Rig  is  just  great.  Combined  with 
your  service  makes  a  super  transceiver.  WNOSEO  —  Beautiful  radio  to  use.  Magnificent  CW  filter!  Just  a  pure  joy.  W81IT  —  I  have  had  my  TRITON  IV  for 
two  months  and  am  delighted  with  it.  YN1MBV  —  It  is  a  very  nice  rig.  W3GTX  —  New  features  very  welcome.  WOBYC  —  Bought  one  of  the  first  TRITON 
II,  like  it  so  weii  I  updated  it  with  a  TRhON  IV.  W2TBK  —  it  is  absolutely  fantastic,  WBOOPI  —  I  am  pleased  with  the  rig.  WA3GJA  —  Very-very-very 
nice.  Good  audio  quality.  W5ZBC  —  The  most  outstanding  rig  I  have  ever  used.  K8CJQ  —  Excellent  rig,  Good  filters.  W7BKK  — Very  happy  .  -  ,  getting  excellent  qual- 
ity reports.  W2CET  —  Power-signal  reports  good.  WB2UEH  —  J  like  the  compactness  and  appearance.  VE3IBK  —  An  excellent  rig  with  superior  receiving  quality. 
K4IVM  -7  I  think  It  is  tops.  WA4L0G  —  I've  become  so  used  to  dip,  peak  and  adjust,  this  TRITON  is  a  beautifuj  new  experience.  KL7IHW  —  Easy  to  set 
up— works  great.  K4iXD  —  Seems  to  be  very  FS  rig.  WA7KHE  —  Fantastic  performance.  Thanks  for  a  fine  rig.  WB4BPG  —  No  problems— tine  rig.  VEJBZ  — 
Good  work.  W9HQT  —  Receiver  better  than  expected,  CW  break-in  is  super.  WOAP  —  Tremendous  transceiver.  I  appreciate  your  engineering.  WA2ZR0  —  Won- 
derful. KOSFV  ~  Real  nice  rig.  You  thought  of  almost  every  feature  and  built  it  in.  KQ9D0.  —  Beautiful.  WBOJIQ  —  Beautiful  radio;  however,  your  ads  do  not 
do  justice  to  the  radio.  WN5S0H  —  Very  sophisticated— Easiest  tuning  rig  ever.  Very  glad  i  bought  it.  K30JV  —  Very  impressed.  W4LZP  —  Very  good  results. 
Put  out  100  watts  as  good  as  300  watt  rigs.  WA4DQY  —  I  think  the  TRITON  tV  is  great.  W6QXN  —  Appreciate  fuJI  CW  break-in,  WOINH  —  Enjoy  light  weight, 
VE3CYK  —  I  am  extremely  pleased  with  the  clarity  of  receiver  and  after  putting  rig  on  the  air,  received  unsolicited  compliments  on  the  audio  qualfty  of  the 
transmitter.  K4PHY  —  Was  3rd  in  USA.  first  in  fourth  district  in  WWCQ  contest.  W8RYU  —  Own  Argonaut.  Both  fine  rigs.  W4CDA  —  Compact,  light  weight, 
good  engineering.  WB2WZG  —  TRITON  iV  is  the  most  versrtile  CW/SSB  radio  I  have  ever  used.  WB2FMV  —  Outstanding.  Highly  pleased  with  performance. 
WA8ACZ  —  A  real  nice  rig.  I  have  owned  about  every  other  make.  W5EGK  —  Works  nicely.  WB4ECO  —  I  tried  this  rig,  a  pleasure  to  operate.  WA4YRK  — 
Excellent  reports  on  audio.  WB8NKB  —  Wonderful.  W90.PQ  —  An  excel Jent  rig.  Love  it.  W8S0P  —  Makes  running  SSB  nets  a  real  breeze.  Also  good  on  CW 
nets.  WL7IRT  —  Fantastic  rig.  W4MDB  —  Has  rekindled  my  interest  and  enthusiasm  in  Amateur  Radio  to  an  extent  I  hadn't  thought  possible.  It  far  out  dis- 
tances any  competitive  product  at  any  price.  W6EYR  —  Very  nice.  Been  a  ham  for  45  years  and  now  solid  state  perfection.  W2ftPH  —  Excellent  rig. 
WNOTOK  —  TRITON  IV  is  a  fabulous  piece  of  equipment.  W5VIW  —  Very  nice  rig  WB2LQF  —  Wow!  W9JCV  —  Tnx  for  giving  us  a  F8  piece  of  equipment 
made  in  the  USA.  W8GH0  —  Very  pleased.  K4KXB  —  Seems  to  have  everything  desired.  W4SZ  —  A  pleasure  to  operate.  W2FKF  —  Greatest  rig  I  ever  had. 
So  far  in  a  month  34  QSO's  without  one  miss.  Been  a  ham  since  1922.  W4GVC  —  Nothing  but  complements.  WB9EZE  —  Well  pleased  with  performance  and 
simplicity  of  operation.   K4ETT  —  Rig  is  great  W8CNV  —  Man—!  what  a   rig.   I've  had  this  call  since  1929.  Never  saw   anything  Jike  it  and   I've  seen  them 

aU!  WB2MZU   —  Seems   like   everything  the   S 0--  was   supposed  to   be  at  one  third  the  price.  WNOVHE  —  I  think  it  js  a  very  good  rig.  WB9FTO  — 

Break-in  CW  is  very  impressive.  KOCBA  —  I  believe  it  is  one  of  the  finest  HF  transceivers  on  the  market.  I  can't  telf  you  how  pleased  I  am  with  the  noise 
blanker.  I  can  get  on  the  air  from  my  home  station  again  for  the  first  time  in  a  few  years.  Other  rigs  with  noise  blankers  just  didn't  hack  it.  WA7THW  — 
I  am  very  pleased  with  this  equipment.  It  is  certainly  of  high  quality.  W7IIA  —  Excellent  equipment.  WBORWA  —  Couldn't  be  more  pleased  with  it.  It 
certainly  has  performed  beautifully  and  is  all  I  expected  and  more.  WB4QJT  —  Like  it  very  much  —  keep  up  the  good  wcrk.  WN1YVX  —  ReaMy  impressed 
with  looks  and  performance.  WONC  —  Very  FB  rig.  Performs  up  to  specifications,  an  excellent  design.  K8PBZ  —  Already  have  TRITON  N  and  IV,  W7KD  — 
This  Jittle  "7-4"  is  smooth  as  silk  .  .  .  I've  received  some  very  flattering  reports  about  transmitter  voice  quality  and  the  CW  operation  is  the  greatest. 
WN8TTO  —  I  found  that  the  TRITON   IV  was  the  best  rig  on  the  market  for   around  $BO0.  i  love  iti  W2JBK  —  It  is  absolutely  fantastic.  W8FET  —  Am  amazed 

at  receiver  performance.   I   thought   I   had  a  top  notch   receiver  with  the  H 7  W1FYM  —  Your  guarantee  is  refreshingly  proper.  W8MOK  —  Sure  makes 

a  guy  look  twice  at  his  old  tube  type  gear.  W1TFS  —  Finest  CW  ever,  CW  selectivity  very  good.  WB6IVR  —  Very  satisfied  with  TRITON  IV.  Just  what  I  was 
looking  for  to  use  on  my  yacht.  Thanks.  WA80NP  —  Also  have  a  TRITON  II.  I  am  pleased  that  Al  Kahn  and  the  good  guys  at  TEN-TEC  thought  of  the  CW  op- 
erator! W2EMX  —  Excellent  Amateur  gear  meets  and  exceeds  advertised  claims.  WOAMJ  —  It  looks  like  there  is  nothing  left  to  be  desired.  It  is  beautiful, 
W6SE  —  The  receive  function  is  outstanding.  It  is  superb  in  transmit.  W1BV  —  In  love  with  this  fantastic  gem.  It's  so  easy  and  a  pleasure  to  operate. 
WGASH  —  Very  happy  with  performance.  Particularly  impressed  with  full  break-in  and  light  weight.  WAOIMS  —  By  far  the  best  rig  I  have  ever  operated.  1  am  glad 
I  decided  on  the  TRITON   IV  and  not  one  of  the  other  transceivers  on   the  market.  WA8HQ0  —  Thank  you  gentlemen. 


Add  your  name  to  the  growing  list, 
or  write  for  full  details. 


See  your  TEN-TEC  dealer 


TSK 


TEN -TEC  ,INC. 

EV1ERV1LLET  TENNESSEE  37862 

EXPORT:5715  LINCOLN  AVE.,  CHICAGO,  ILL.  60646 


ALDELCO  SEMI-CONDUCTOR  SUPERMARKET 


^^  ALDELCO  HOBBY  COMPUTER  CENTER 
N(YW  OP*^  KITS- BOARDS- BOOKS- ACCESSORIES 
1  Write  for  catalog 


Brand  New  GE  Stereo  Tape  Amplifier  Board  with  all  components 4 

Watts  12  Vac   $3.50 

Mono  Amplifier  Board  1  control 2,25 

6  foot  black  zip  cord  and  plug 35 

RG174  100  foot  coll S.50 

2%"  round  speaker,  8  Ohms  , 75 

IW  round  speaker,  100  Ohms U0 

Speco  miniature  replacement  speakers  from  1"  to  3%",  EASE  for  list. 
Speco  weatherproof  trumpet  speaker,  15  Watts,  5"  horn,  8  0  hms, 

SPC8 12.35 

Speco  Ham  &  CB  extension  speaker,  8  Ohms,  4"  speaker,  10'  cord, 

CBS4  12.75 

Hobbv  Motor  6  Volt  Super  Challenger   1 .77 

Shur-Lok  Disappearing  Antenna  Trunk  Mount  10.95 

Ham  &  CB  Slide  Mounts  with  lock  and  coax  connectors 12.95 

2  Amp  Bridge  Rectifier,  20D  Volt 50 

2  Amp  Bridge  Rectifier,  600  Volt 1.25 


RF  DEVICES 

2N3375    3W  400  MHz   . .  $5.50 

2N3B66    1W  400  MHz   99 

2N5539  3W  175  MHz  ...4.75 
2N5590  1 0W  175  MHz  .  .  7.80 
2N5591  25W  175  MHz   .  .10.95 

2SC517 3.95 

2SC1226 1.25 


2N608O  4W  175  MHz  . .  S5.40 
2N6031  1 5W  1 75  MHz  ...  3.45 
2N60B2  25W  175  MHz  .  .  10.95 
2N6083  30W  175  MHz  .  .  12.30 
2N60B4  40W175MHz      .16.30 

2SC1306 4,30 

2SC1307 5.25 


HEAVY  DUTY  RECTIFIERS 

200  Volt  TOO  Amp  DOS S&50 

200  Volt  250  Amp  DQ9 12.50 

1000  Volt  2  Amp  Silicon  Rectifier  RCA 10  for  .99 

10,000  Volt  Silicon  Rectifier  Erie  65  mA 2.95 

ALDELCO  KITS 
Digital  Clock  Kit.  Hours  Minutes  &  Seconds.  Large  half  inch  LED 
readouts.  Elapsed  time  indicator.  12  hour  format  with  24  hour 
alarm.  Snooze  feature,  AJVI  PM  indicator,  power  supply,  power 
failure  indicator.  Complete  with  wood  grain  cabinet.  $23.95 
MOS  Time  Base  Kit  50/60  Hz   5,95 


OISPLAYLEDS 


500 
.500 

.3   .. 
.27   . 

.6   .. 


.81.75 
..1.75 

..1,35 
..1.45 
. .  2.25 


FND503  Common  Cathode 

FND  507  Common  Anode 

FNG  359 

MAW  5  Green 

DL  747  Common  Anode 

DISCRETE  LEDS 

Jumbo  Reds,  long  or  short  bulb G  for  $1 .00 

Jumbo  Orange,  Green;  Clear  Red  or  Green    5  for  $1.00 

2Q9  Series,  Green,  Orange,  Yellow  or  Red 5  for  $1 .00 

RL2or  Micro  Red 5  for  51,00 


ZENEftS 

1N746  to  1N759  400  Mw  ea  .25 

C106BSCR $.65 

MPSA14    90 

2N3055 99 

MPF102FET 45 

2N39Q4  or  2N3906  ....   10/.99 

2N549Sof2E\16108 3S 

MJE340  (2N5655) I.JO 

40873  RCA  FET 1.55 

741  or  709  14  Pin  DIP 25 

555  Timer 75 

556  Dual  555 1-75 

200  Volt  25  Amp  Bridge  .  .  1 .50 
1N914-1N414S  15  for. 99 

1 N34  -  7  N60  -  1 N64     1 0  for  ,99 

2N91S   95    ~ 

2N2213   55 

2N2219A .40 

2N2222A 20 

2N2369   20 

2N24S3   45 

2N2484   25 

2N2905   15 

2N2907 ,  .30 

2N2926G 30 

2N2926Y 30 

2M3053   50 

2N3390   75 

2N3439   1.20 

2N3440   60 

2N3512   1.15 

2N3553   1,40 

2N3563   30 

2N3584   2.35 

2N3638   15 

2M3646   15 

2N3713   50 

2N3725A 50 

2N3771    2.50 


1 N4728  to  1 N4764  1  w  . 


,  .23 


CA  3028A  Dif,  Amp $1.50 

LM301  Op  Amp    55 

LM309K  Volt  Reg 1.10 

LM380N  Audio  Amp 1.75 

NE540L  Power  Driver 5.95 

NE561BPLL 4.95 

NE562BPLL 4.95 

NE565APLL 2.50 

LM709Min  DIP  Op  Amp    . .  .45 
LM741 CE  T05  Op  Amp    ...  .45 

14  or  1 6  Pin  IC  Sockets 30 

We   have   7400  series   ICs;  send 
stamp  for  catalog. 

"   2N3772 2.25 

2N3773   4,95 

2N3S59   29 

2N3903    20 

2N3905    25 

2N3924 1.80 

2N3926   5.30 

2N4041    5.50 

2N4249   15 

2N4401    15 

2N4402   60 

2N4403   15 

2N4409   19 

2N4427   1.35 

2N4429   7.65 

2N4888   50 

2N5016   17.60 

2N5090   7.50 

2N5129   20 

2N5179 90 

2N5641    5.40 

2N5642   10.25 

2N5643   14.35 

2N5913 1.70 

Wb.  quote  on  any  device  at  any  quantity.  Ail  itoss  postpaid  in  USA.  Jtfin. 
order  $6.00.  Out  of  USA  send  certified  sbedz  or  money  order,  include  postage . 
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Only 

*M33 

less  batteries 
and  crystals 


-X*  0-7.5  kHz  deviation  peak  reading 

Meets  commercial  requirements 
*■  Operates  30-500M  Hz 
■£  Crystal  controlled  for  easy  operation 
■X-  Telescopic  antenna 

New  Options 

•#  NICAD  power  pak  $20.46 

#  Charger  $29.95 

■X-  Audio/scope  output  with  earphone  $12.95 

Write  or  call  for  complete  information.  Send  check 
or  money  order  for  $132.00  plus  $1.50  for 
shipping.  Indiana  residents  add  4%  sales  tax. 
Crystals  for  146.94  MHz:  3.95.  All  other  freq 
7.10. 

£CM  Corporation 
412  North  Weinbach  Ave. 
Evansville,  Indiana  4771 1 
812-476-2121 
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FT-3Q1D    ALL     SOLID    STATE 
DIGITAL     160-10    ffl     TRANS- 
CEIVER. 40  OR  200  PEP. 
PRICES  START AT $535.00 

Serving  amateurs  since  1928 
Master  Charge  Ban kAmeri card 

^C  ^9)  ^C  Jr*  Mf    radio  &  supply 

FBCEWIV    cosine. 

252  Pattern  Ave.,A$heville,N.C.  28801 
PHONE:  (704)254-9551 


UNIVERSAL 
TOWERS 


Free  standing  alum- 
inum tower  10'  to 
1Q0\  Prices  from 
$110  (30'). 


MOST  POPULAR  HAM 
TOWER  EVER  MADE 

REQUEST     NEW    CATALOG 

OF    TOWERS    &    ANTENNAS 

Midwest    Ham    Headquarters 

For  over  38  years 

HAMS!  Write  for  free  Catalog  and 

Wholesale  Prices? 

ELECTRONIC  DISTRIBUTORS,  INC. 

I960  Peck  Muskegon,  Ml  49441 

Tel.  (61 6)726-31 96         TELEX  22-841 1 


SAVE 


O'ICOM 

IC-23D 


VHF  FM  PHASE  LOCKED  LOOP 
SYNTHESIZED  TRANSCEIVER 

SPECIAL  SALE! 
$359 


Regular 
$489 


IC22S's    -  KDKFM  144's 

ALL  YOUR  2  METER  FM  NEEDS 

W.  B.  COMMUNICATIONS 

16401  S.W.  142nd  Ave.  •  Miami,  Fla.  33177 
TELEPHONE  (305)  253-7440 


Sensational  price! 
Superb  quality! 
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6-EHGIT  FREQUENCY 
COUI 


^r    j 


i^_-  ■  n*jfcg 


>5    A  cnunter^off&r  you  can't  re  f  use  J  It  s  rock-bottom 
F*™  and  sky-high  quality  make  rt  your  best  buy  3 
We've  proved  ii  ED  thousands. Lei  us  prove  rt  to-youl 

■  100m  H?  Readout     *  Ham,  CB.  &  GomiTwrrial  Bands 

■  1 H^  Options!  *  Ma&tei  Chg7B.  Amaricard  OK 
J  Crystal  Time  east  *  Add  $£  Shipping 
Al*  L04jril£f£  i:a\i  hi*  ladftry  Wifitf  fcttd  lehlsM 

Write  o*  call  today  I 
P.O.Box 357,  DftpL5GP 
Ptovo.  JT  84601  {801)375-8566 
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POSITIVE    LCGiC 
OUTPUT  (BCD] 


COMPARATOR 


TIMING 
LOGfC 


CRYSTAL 

OSCILLATOR 

COCK 


PROGRAMMABLE 
COUNTER 


VIOLATION 
SPEED  TICKET 
PRi\T^R    AND 
AUDIBLE   ALARM 
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TIME   AND   riATE 
GENERATOR 


Fig.  1.  Block  diagram. 


Stirling  M.  Olberg  V/l  SNN 
1 9  Loretta  Road 
VJakham   MA   02154 


Mobile 
Smokey  Detector 


--  10.5  GHz:  use  it  or  lose  it 


While  o  few  readers  may 
want  to  build  this  unit  which 
is  described  as  a  smoke  detec- 
tor, the  main  reason  for  pub- 
lishing this  article  is  that  it  is 
an  example  of  applying  ham 
techniques  to  make  com- 
mercial products.  Note  that, 
by  the  simple  addition  of  a 
small     10.5    GHz    osciliator} 


this  unit  can  be  used  in  the 
J  0.5  GHz  ham  band  for  com- 
munications with  other  cars 
using  the  detector.  Since 
power  levels  below  100  mW 
could  perform  weil}  it  might 
not  even  be  necessary  to  have 
a  ham  ticket  to  use  this  trans- 
ceiver. The  article  certainly 
opens   up   all  sorts  of  inter- 


esting experimental  oppor- 
tunities. As  a  detector  of 
police  radar  —  one  which 
returns  a  strong  echo  modu- 
lated to  indicate  whatever 
speed  you  wish  —  it  is  possi- 
ble that  a  lot  of  these  could 
be  sold.  It  could  be  marketed 
for  under  $50  and  homemade 
for  perhaps  $10.  —  Ed. 


Many  times  when  I've 
been  rolling  merrily 
on  the  highway,  I've  come 
upon  road  signs  indicating 
that  the  road  was  "Radar 
Patrolled/'  which  I've  paid 
little  or  no  attention  to.  One 
day  1  got  bagged.  I  saw  the 
radar  too  late  and,  of  course, 
it  had  me  before  I  could  slow 
down. 

I  was  to  become  very 
closely  associated  with  traffic 
radars,  but  at  that  time  ail  1 
could  do  was  pay  the  fine  and 
slow  down.  I  thought  of 
installing  one  of  the  gadgets 
that  detects  radars,  and  tried 
one.  It  was  a  disappointment. 

Some  time  later  1  was  to 
become  associated  with  a 
firm  which  sold  and  serviced 
police  equipment,  including 
traffic  radars,  t  became  very 
intimate  with  the  workings  of 
the  beasts.  Also,  the  methods 
of  detecting  them  at  reason- 
able distances  became  of 
greater  interest  to  me. 

Building  a  fairly  sensitive 
radar  detector  requires  an 
understanding  of  how  a 
traffic  radar  works.  Here  is  a 
rundown  on  several  of  the 
units  which  are  in  common 
use  by  traffic  safety  officers. 

For  the  most  part,  traffic 
radars  throughout  the  USA 
are  CW  Doppler  radars  oper- 
ating in  the  X  band  region  at 
10.525  GHz.  There  are  other 
frequencies  in  use,  but  we 
will  confine  this  description 
to  X  band  versions. 

If  a  microwave  oscillator 
producing  a  CW  signal 
coupled  to  an  appropriate 
antenna  is  pointed  at  a  target, 
which  is  moving  toward  or 
away  from  the  antenna,  the 
target  will  reflect  part  of  the 
radiated  signal  back  to  the 
antenna  and  that  signal  will 
be  modulated  by  the  motion 
of  the  target,  producing  a 
Doppler  signal  which  is  in  the 
audio  range.  A  detector,  also 
connected  to  the  same  micro- 
wave antenna,  will  rectify  the 
reflected  signal  and,  when 
amplified  by  an  appropriate 
audio  amplifier,  can  be  pro- 
cessed to  determine  the  speed 
at  which  the  target  is  moving. 
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Most  people  have  experienced 
the  Do  p  pier  effect  and 
perhaps  have  not  realized  it. 
Perhaps  you  remember  that 
the  pitch  of  a  railroad  train 
horn  appears  to  sound  higher 
when  approaching,  and  then 
seems  to  go  to  a  tower  pitch 
after  it  has  passed.  It  is  this 
audio  component,  produced 
by  microwave  reflection, 
which  can  be  processed  to  tell 
the  exact  speed  of  a  vehicle. 
Since  it  is  an  audio  signal, 
it  is  quite  simple  to  calculate 
the  frequency  of  the  Doppler 
for  a  given  speed.  To  calcu- 
late the  Doppler  frequency, 
we  use  the  following  formula: 


c+v 


where 

Fr  =  the  received  frequency 
Ft  -  the  transmitted  frequency 
C  =  the  speed  of  light 
V  =  the  speed  of  the  target 
Fd  *  the  Doppler  frequency 

Since  we  are  interested  in 
the  difference  between  Ft 
and  Fr  or  Fd,  and  we  know 
that  our  radar  transmitting 
frequency  is  10.525  GHz  or 
10,525,000,000  Hzps,  and 
that  C  is  equal  to  186,000 
miles  per  second  or  186,000 
x  3600  mph,  we  equate  as 
follows: 


Fd 


Fd 


Fd 


2Vx  10.525,000,000  (Hzps) 
186,000  x  3600  (mph) 

2V  x  10.525x109 
6696 x  105 


2Vx  10.525  x  104 


Fd  -  2.986V  x  10.525 
Fd  =  31.4V 

AN  this  means  that  a  target 
speed  of  one  mile  per  hour 
has  radio  Doppler  of  31  .4  Hz 
per  second-  Therefore,  if  the 
speed  of  the  vehicle  is  multi- 
plied by  31.4  Hz,  the  Doppler 
frequency  will  be  the  answer 
(example:  31,4  x  60  mph  = 
1884  Hz). 

The  traffic  radars  use  a 
diode  rate  counter  and  an 
integrator  circuit  coupled  to 
an  appropriate  dc  amplifier  to 
operate  a  direct  reading  meter 
calibrated  in  mph.  A  digital 


H2V 
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MOOULE 
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SPEAKER 


w 
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frequency  counter  which  is 
gated  at  31.4  Hz  will  give  a 
direct  reading  in  miles  per 
hour. 

These  radars  are  calibrated 
internally  from  a  quartz 
crystal  oscillator  and  asso- 
ciated dividers  to  produce, 
usually,  a  60  or  65  mph 
direct  calibration.  The  cali- 
brators are  checked  against 
laboratory  standards  which 
are  relatecj  to  NBS  accuracy. 
Certification  is  required  in 
writing  for  court  use  and 
must  be  done  a.t  least  twice  a 
year  in  most  states. 

A  look  at  the  block 
djagram  Fig.  1  will  assist  the 
reader  in  following  the  opera- 
tion of  a  digital  radar.  The 
compare  circuits  are  con- 
trolled by  a  programmable 
speed  alarm  which  is  preset 
by  the  operator  to  the  value 
which  has  been  determined  to 
be  the  violation  speed.  The 
comparator  digitally  looks  at 
the  target  speed  and  the 
preset  speed  and,  of  course, 
an  alarm  goes  off  if  the  two 
values  are  equal.  The  alarm 
sounds  as  an  audio  beep  and 
the  speed  is  indicated  on  a 
numerical  display. 

In  many  of  the  older 
radars,  a  tuning  fork  vibrating 
at  1884  Hz  held  in  front  of 
the  antenna  provided  the 
calibration  for  60  mph.  Radar 
patrolmen     were     instructed 


Fig.  2, 


not  to  set  up  near  moving 
objects  such  as  rotating  signs 
or  motor  driven  rotating 
devices  —  and  there  is  the 
clue  to  a  good  radar  detector. 

In  the  older  radars,  two 
pieces  of  wave  guide  were 
fitted  in  a  manner  that 
allowed  one  of  them  to  be 
the  transmitting  guide  and 
the  other  to  be  a  receiving 
one.  A  Klystron  or  Gunn 
oscillator  served  as  the  trans- 
mitter, and  a  detector  was 
mounted  at  the  end  of  the 
second  guide;  both  sections 
of  guide  were  mounted  to 
excite  a  small  parabolic  re- 
flector having  a  gain  in  the 
vicinity  of  22  dB  and  a  beam- 
width  in  excess  of  eight 
degrees. 

The  more  up-to-date 
digital  units  use  a  circular 
wave  guide,  and  the  antenna 
is  a  circularly  polarized  horn. 
A  circular  mode  transducer  is 
used  to  decouple  the  detector 
from  the  transmitter.  In  the 
conventional  wave  guide  con- 
figuration, the  two  sections 
of  the  guides  had  a  shield 
between  them  to  allow  only  a 
small  amount  of  rf  from  the 
transmitter  to  bias  the 
receiving  diode.  Very  poor 
control  of  the  level  was  main- 
tained;  often  vehicles 
reflected  excess  bias  and 
destroyed  the  diode.  In  the 
circular    mode,   this  effect  is 


greatly  reduced  by  the  mode 
transducer,  although  destruc- 
tion of  the  diode  can  still 
occur  (from  almost  direct 
occlusion  of  the  horn). 

The  output  of  the  detector 
is  connected  to  a  very  high 
gain  audio  preamplifier, 
which  has  a  low  cut  at  three 
hundred  cycles  and  upper 
response  at  four  kilocycles, 
allowing  speeds  of  ten  miles 
per  hour  to  1  30  mph  to  be 
detected.  The  output  of  the 
amplifier  is  usually  shaped  to 
a  square  wave  and  then 
further  prepared  into  digital 
form  for  alarm  and  display. 
We  will  not  concern  ourselves 
with  any  of  the  signal  pro- 
cessing beyond  the  amplifier, 
since  all  we  want  is  an  indica- 
tion that  a  radar  is  present. 

Recall  that  the  tuning  fork 
or  a  vehicle,  or  anything 
which  is  moving  in  the  beam 
of  the  antenna,  produces  a 
Doppler  at  an  audio  rate. 
Suppose  we  construct  an 
antenna  with  a  detector 
mounted  at  the  correct  posi- 
tion to  produce  a  good 
match,  and  then  feed  the 
output  of  the  detector  which 
has  been  biased  by  dc;  instead 
of  a  Klystron  to  produce  the 
best  match  to  the  input  of  a 
good  low  noise  preamplifier, 
shouldn't  we  hear  the  radar? 
"Negatory,"  as  the  CBer  says, 
"there  ain't  no   Moji  there." 
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DETECTOR  DIODE 


PREAMPLIFIER  ON 
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DIMENSIONS  ARE  tN  INCHES 
-NO  SCALE  - 
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If  some  modulation  is 
applied  to  the  received  signal, 
much  greater  detection  range 
can  be  realised.  Modulation 
must  be  applied  at  low  levels, 
and  at  a  low  frequency,  for 
two  reasons.  First,  if  the  level 
is  too  high,  it  will  leak  into 
the  audio  amplifier  and  be  a 
nuisance  sound.  And  second, 
the  rf  picked  up  by  the  detec- 
tor antenna  reflects  back  to 
the  radar  when  you  are  close 
to  it,  and  a  high  frequency 
modulation  rate  will  indicate 
strange  things  to  the  police- 
man operating  the  radar!  So 
keep  the  modulation  rate  at 
300  Hz,  which  is  9  miles  per 
hour.  Oh  yes,  there  are  laws 
which  cover  interfering  with 
the  performance  of  a  peace 
officer  doing  his  thing.  You 
say  you're  not  transmitting 
anything,  of  course  not,  but 
try  convincing  the  judge! 

The  receiver  we  will  con- 
struct is  not  new  to  amateurs. 
It's  the  old  crystal  video  re- 
ceiver trick  or  zero  i-f  receiver 
QRP  fans  are  using.  The 
microwave  antenna,  detector 
and  modulator  are  simple  to 
construct  and  can  be  made 
with  tin  shears  and  a  solder- 
ing iron.  This  construction 
project  is  a  guide  for  those 
who'd  like  to  copy  my  unit 
or  try  to  come  up  with  a 
better  one. 

The  horn  is  a  23  degree 
cone    shaped    from    flashing 


copper.  To  make  the  cone 
mandrel,  I  used  a  four  inch 
piece  of  heavy  card.  By 
rolling  one  end  tighter  than 
the  other,  a  cone  is  formed 
and  adjusted  until  it  is  3-3/4 
inches  in  diameter  at  the  large 
end,  and  7/8  of  an  inch  in 
diameter  at  the  other.  The 
hole  at  the  small  end  is  taped 
over  with  Scotch  tape,  and 
the  cone  is  filled  with  wet 
sand  or  patching  plaster. 
Next,  smooth  a  piece  of 
copper  flashing  and  roll  it 
around  the  paper  cone.  Trim 
the  edges  so  that  they  butt 
against  one  another.  Now 
solder  the  edges  together, 
slide  the  copper  cone  off  of 
the  mandrel,  and  you  have  a 
horn. 

Next,  provide  a  three  inch 
disc  of  vector  board.  In  the 
center  of  the  disc  bore  a  7/8 
inch  diameter  hole.  This  hole 
should  be  as  close  as  possible 
to  the  outside  diameter  of  the 
3/4  inch  copper  pipe,  to  pro- 
vide a  tight  fit. 

Construct  the  audio  ampli- 
fier on  part  of  this  board, 
observing  all  of  the  pro- 
cedures which  a  high  gain 
hi-fi  preamp  requires. 

The  audio  oscillator  which 
is  used  as  the  300  Hz  source 
for  the  modulated  diode  is 
also  built  upon  the  same  disc. 

All  components  are 
mounted  on  vector  clips  for 
both    sections.    Care   in    part 


orientation  must  be  taken,  to 
insure  no  coupling  between 
the  300  H/_  oscillator  and  the 
amplifier  input. 

The  preamplifier  circuit  is 
composed  of  three  low  noise 
transistors.  The  output  of  the 
preamplifier  is  fed  into  a  two 
Watt  amplifier  module  which 
will  drive  a  small  8  Ohm 
speaker. 

The  overall  gain  of  the 
pre  amp/amplifier  combina- 
tion is  great  enough  to  have  a 
10  microvolt  signal  really 
make  the  speaker  move.  All 
wiring  to  externals,  such  as 
the  volume  control  and 
switch,  should  be  shielded  to 
avoid  picking  up  undesired 
radiation.  This  allows  the 
detector  to  be  absolutely 
silent  unless  it  is  the  field  of  a 
radar  or  X  band  signal  at 
10.525  GHz.  Voltage  from 
the  automobile  cigarette 
lighter  can  be  used  to  operate 
the  detector. 

When  the  amplifier  has 
been  completed  and  tested, 
lay  it  aside  and  finish  the 
construction  of  the  diode 
detector  and  modulator.  Be 
very  careful  to  position  the 
diode  mountings  and  the  two 
tuning  screws  as  shown  in  the 
drawing. 

The  diodes  used  are  sold 
by  Parametrics  in  Winchester, 
Mass.  They  are  Schottky 
diodes  and  are  very  sensitive. 
Do  not  handle  them  unneces- 
sarily, since  they  can  be 
damaged  easily.  1N23E 
diodes  will  also  work  fairly 
well,  but  at  reduced  range. 

Construct  the  mountings 
for  the  diodes  from  7/8  inch 
diameter  brass  tubing  (which 
can  be  obtained  from  hobby 
shops)  or  use  a  piece  of  3/4 
inch  water  pipe.  The  rest  of 
the  mounting  is  easily  con- 
structed from  shoulder 
washers  and  solder  lugs. 
Solder  the  lugs  to  the  wire 
connections  before  the  diodes 
are  installed. 

The  two  tuning  screws 
should  be  made  of  brass.  The 
gain  nuts  can  be  steel.  The 
positioning  of  these  two 
screw  holes  should  be 
accurate.  Tap  the  two  holes 
for  4-40  threads. 

Next,     mount    the    audio 


ampiifier/modulator  on  the 
copper  pipe  directly  behind 
the  receiver  diode.  Use  epoxy 
glue  to  hold  it  in  place. 
Locate  the  amplifier  input  as 
close  to  the  detector  diode  as 
possible  to  reduce  its  lead 
length.  The  volume  control 
can  be  brought  out  through 
the  rear  of  the  coffee  can,  as 
can  the  power  and  speaker 
cord.  Solder  the  two  inch 
square  of  1/16  thick  brass 
over  the  end  of  the  pipe. 

Prior  to  final  assembly,  the 
tune-up  procedure  for  maxi- 
mizing the  sensitivity  of  the 
"smoke"  detector  should  be 
done  as  follows: 

An  X  band  signal  genera- 
tor and  an  ac  voltmeter  are 
required.  The  signal  generator 
should  be  connected  to  a  gain 
standard  horn  which  is 
located  about  5  feet  away 
from  the  radar  detector  horn. 
Clamp  this  horn  so  that  it  is 
stationary  and  directed  into 
the  radar  detector  horn. 

Next,  connect  a  VOM  in 
an  ac  mode  to  the  speaker 
terminals;  set  the  meter  to 
read  8-10  volts  full  scale. 

Turn  the  pot  modulator 
trim  pot  R1  to  50  percent  of 
its  rotation,  turn  the  volume 
control  full  on,  and  turn  R2 
to  full  counterclockwise.  Be 
sure  R2  is  at  the  ground  end. 
This  pot  sets  the  dc  bias  on 
the  receiving  diode. 

Turn  on  the  signal  genera- 
tor and  set  it  to  10.525  GHz; 
turn  the  output  attenuator  to 
allow  full  output  to  feed  the 
gain  standard  horn. 

Now  turn  on  the  radar 
detector.  A  300  cycle  tone 
should  be  heard  loudly. 
Adjust  the  volume  control  to 
produce  1  volt  on  the  VOM. 
Check  the  orientation  of  the 
antennas  to  be  sure  that  they 
are  aligned  for  maximum 
signal,  and  rotate  the  circular 
horn  about  its  axis  to  be  sure 
of  maximum  signal. 

Secure  the  radar  detector 
so  that  it  will  not  move  while 
being  further  adjusted.  Be 
sure  you  have  access  to  the 
two  tuning  screws. 

Next,  adjust  R2  until 
+.125  millivolts  dc  appears  at 
the  output  of  the  detector 
diode.    A    slight    increase    in 
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output  signal  will  be  noted  on 
the  VOM.  Carefully  adjust  R2 
in  very  small  increments, 
until  no  further  increase  in 
signal  output  is  noted  on  the 
VOM.  Now  adjust  tuning 
screw  A  until  an  increase  In 
signal  is  indicated  on  the 
VOM.  This  screw  will  adjust 
through  a  peak  and  will  be 
erratic  if  the  gain  nut  is  loose. 
Make  it  tight  to  allow  the 
screw  to  move  with  a  heavy 
drag  on  it.  Once  the  peak  is 
reached,  move  to  the  second 
screw  B  and  adjust  it  in  the 


same  manner  as  screw  A  was 
adjusted.  Further  adjustment 
alternately  of  the  A  and  B 
screws  can  be  made  until  no 
further  improvement  is 
noted.  The  last  adjustment  is 
touching  up  R2  to  see  if  a 
slight  increase  can  be 
observed. 

Decrease  the  signal  level 
by  turning  the  attenuator  to 
70-75  dBm  and  then  change 
the  VOM  scale  to  read  1  volt 
full  scale.  Approximately  800 
millivolts  of  signal  will  be 
indicated.  This  is  about  the 


maximum  sensitivity  with 
this  receiver,  and  should 
allow  detection  of  radars 
within  a  range  of  at  least 
2500  feet  when  in  a  straight 
line  with  the  radar  antenna. 
Radars  can  be  heard  at 
distances  of  one  mile  or 
greater,  which  should  give 
adequate  forewarning.  The 
unit  can  now  be  assembled 
into  the  coffee  can.  The  two 
inch  square  brass  plate  serves 
as  a  mounting,  which  is 
fastened  to  the  rear  of  the 
coffee  can.  The  plastic  cover 


which   comes   with   the   can 
acts  as  a  cover  radome. 

Now  that  you  can  easily 
detect  radars,  don't  push 
your  luck;  use  the  detector  to 
help  stay  within  the  legal 
speed  limit.  Radar  is  used  to 
help  keep  you  alive.  The 
mobile  smoke  detector  will 
help,  and  not  cheat,  "Smokey 
the  Bear"  when  you  keep  this 
in  mind.  Those  who  choose 
to  notify  other  "ears"  that 
"Smokey"  is  around  may 
find  that  it  makes  the  old 
bear  happy  when  they  do.  ■ 


Suggestions  for  ways  that 
we  hams  can  keep  ham 
radio  alive  have  appeared 
from  time  to  time  in  this 
magazine.  There  is  one  way, 
however,  that  I  don't  remem- 
ber seeing  in  print.  That  is 
giving  ham  radio  books  to 
your  local  library. 

I  realized  how  important 
this  could  be  a  few  years  ago 
when  I  gave  a  few  of  my  old 
ham  radio  books  to  the  North 
Haven,  Conn.,  library.  The 
librarian  called  me  to  thank 
me,  and  said  that  they  get  a 
lot  of  requests  for  this  type 
of  book}  mostly  by  young 
people.  Since  that  time  I  have 
lost  count  of  the  number  of 
books  1  have  given  to  the 
libraries  in  Hartford,  East 
Hartford  and  North  Haven. 

Look  around  your  ham 
shack.  Aren't  there  at  least  a 
few  books  of  yours  that  you 
don't  read  anymore,  that  you 
haven't  needed  in  years? 
Don't  you  have  an  old  call- 
book,  ARRL  license  guide  or 
73  study  guide? 

Honestly,  do  you  think 
you  really  need  these  books? 
Have  you  ever  lent  them  to 
anyone?  Probably  not.  So  all 
these  years  these  perfectly 
good  books  have  been  doing 
no  one  any  good.  What  a 
shame!  Some  high  school 
student  might  have  picked  up 
the  book  and  gotten  started 
in  ham  radio. 

What's  your  objection? 
You  think  you  might  need 
the  book  some  day?  That's 
possible.  Then  you  can  go 
down     to    the    library    and 


Gabe  Gargiuto  WA1GFJ 

1  7  Whitney  St. 

East  Hartford  CT  06118 


Get  a  Kid  Off 
the  Streets 


-  -  and  into  ham  radio 


borrow  it  back.  Can't  afford 
it?  I  think  you  can't  afford 
not  to  do  it.  Your  few  dollars 
are  an  investment  in  the 
future  of  ham  radio.  The 
more  people  there  are  in  ham 
radio,  the  more  chance  there 
is  we  won't  be  clobbered  in 
the  next  WARC. 

If  you  don't  have  any 
books  gathering  dust,  then 
why  not  buy  a  few?  73  puts 
out  some  excellent  books  and 


study  guides.  The  ARRL 
Handbook  isn't  too  bad 
either.  Spend  a  few  dollars  to 
get  some  kid  off  the  streets 
and  into  ham  radio. 

And  now  for  the  ultimate 
—  an  absolutely  terrific  way 
to  get  people  interested  in 
ham  radio.  Buy  a  subscription 
to  73  for  your  local  library! 
Far  out?  Not  at  all.  The 
Hartford  Library  already 
carries  QST.  73  is  by  far  more 


exciting.  Put  73  on  the 
shelves  of  your  library.  I'll 
bet  it  will  be  worn  out  and 
dog-eared  in  a  week. 

I'm  going  to  practice  what 
I  preach.  As  I'm  writing  this, 
I  am  taking  down  a  copy  of 
the  ARRL  VHF  manual  and 
will  drop  it  off  at  the  North 
Haven  Library  in  an  hour  or 
two.  Let's  see,  there  are  a 
couple  of  boxes  of  books  in 
the  attic.  I  wonder  if ...  ■ 
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Add  RIT  to  Your 
Transceiver 


--a  must  for  CW  operators 


It  is  quite  interesting  to 
note  that  many  new 
transceivers  are  still  coming 
on  the  market  without 
incorporating  RIT,  or  receiver 
incremental  tuning.  Of 
course,  if  you  purchase  the 
accessory  vfo  most 
transceiver  manufacturers 
make,  you  don't  need  RIT 
and  will  have  more  tuning 
flexibility  than  with  just  RIT. 


But  for  many  portable  and 
mobile  applications,  the  idea 
of  adding  another  box  to  the 
basic  transceiver  is  awkward. 
What  is  RIT?  Most 
amateurs  are  familiar  with 
RIT,  so  just  a  brief 
background  summary  for 
newcomers.  Transceivers 
which  transmit  and  receive  on 
exactly  the  same  frequency 
(because  of  a  common  master 
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Fig.  /.  RIT  circuit  using  regular  air  variable  capacitors. 


oscillator)  work  fine  with 
each  other  as  long  as  one  does 
not  change  the  receiver 
tuning  once  contact  is 
established  to  get  a  better 
audio  response,  different  CW 
note,  etc.  [f  this  is  done,  the 
transmitter  frequency  is 
changed  and  the  other  party 
will  retune  his  transceiver 
when  you  transmit,  etc.  The 
cycle  is  repeated  each  time 
one  party  transmits  and  the 
overall  result  is  so-called 
"leap-frogging"  up  or  down  a 
band  and  in  some  cases 
maybe  straight  out  of  a  legal 
band  segment  for  the  mode 
being  used]  The  cure  is 
simple:  Provide  a  means  for 
tuning  the  transceiver  in  the 
receive  mode  over  a  small 
(incremental)  range  of  a  few 
kHz  without  affecting  the 
output     frequency     of     the 


transceiver  in  the  transmit 
mode.  One  also  has  to  (or 
should)  provide  some  means 
to  disable  the  RIT  so  receive 
and  transmit  frequencies 
correspond  exactly  when 
desired  to  initiate  a  contact 

Basic  RIT  Circuit 

The  basic  RIT  circuit  is 
shown  in  Fig.  1 .  This  was  the 
usual  way  incremental  tuning 
was  added  to  transceivers  for 
several  years  until  solid  state 
devices  came  on  the  market. 
But  it  shouldn't  be  dismissed 
too  easily.  It  still  has 
applications  and  may  be  the 
best  way  to  add  incremental 
tuning  even  to  solid  state 
transceivers!  Besides  sim- 
plicity, it  also  has  an  out- 
standing feature  in  that  air 
variable  capacitors  are  used 
and  only  one  silver  mica. 
They  have  excellent  tempera- 
ture stability  and  produce  a 
minimum  effect  on  the  basic 
temperature  and  mechanical 
stability  of  the  transceiver's 
vfo. 

The  circuit  functions  by 
switching  one  of  the  two 
added  variable  capacitors 
across  the  tank  circuit  of  the 
vfo.  In  the  transmit  mode  a 
capacitor  is  switched  in, 
which  is  set  at  about  Vi  its 
capacitance  range  and  which 
is  not  panel  mounted.  In  the 
receive  mode,  another 
capacitor  of  the  same  type 
which  is  panel  mounted  is 
switched.  When  this  capacitor 
is  set  to  exactly  the  same 
value  as  the  other  capacitor, 
receive  and  transmit 
frequencies  correspond.  When 
it  is  varied,  the  receive 
frequency  can  be  varied  plus 
or  minus  a  few  kHz  without 
changing  the  transmit 
frequency.  The  first  capacitor 
is  made  variable  instead  of 
fixed  because  small 
differences  in  wiring 
capacitance  will  invariably 
exist  and  having  it  variable 
allows  the  second 
panel  mounted  capacitor  to 
be  set  at  exactly  mid-range  to 
achieve  equal  receive/transmit 
frequencies.  A  switch  can  be 
provided    in    the    relay    coil 
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circuit  to  disable  the  relay 
and  then,  of  course,  the 
receive/transmit  frequencies 
will  have  to  remain  the  same. 
The  variable  capacitor 
values  shown  in  Fig.  1  are 
typical  for  use  with  most  HF 
vfo  circuits.  A  good  cJue  as  to 
what  value  to  use  is  to  check 
the  size  of  the  variable 
capacitor  used  for  the  usual 
"frequency  adjustment"  or 
"dial  set"  capacitor  on  the 
vfo.  Use  about  the  same 
value.  Some  readjustment  of 
the  vfo  calibration  is 
necessary  after  adding  RIT, 
but  since  this  is  true  for  the 
solid  state  circuits  also,  it  is 
discussed  at  the  end  of  the 
article. 

Soild  State  Variations 

The  action  shown  in  Fig.  1 
can  be  duplicated  by  a  variety 
of  transistor  and  diode 
circuits.  They  have  great 
value  when  mechanical 
considerations  do  not  allow 
the  placing  of  the  capacitors 
necessary  for  RIT  right  next 
to  the  transceiver  vfo.  Only 
the  transistors  or  diodes 
providing  the  variable 
capacitance  effect,  plus  their 
isolating  resistor  or  rf  choke, 
need  be  placed  right  at  the 
vfo  tank  circuit.  Their  dc 
control  leads  can  be  run  to  a 
tuning  potentiometer  located 
at  any  convenient  point  on 
the  transceiver  panel.  One 
good  method  to  "free"  a  pot 
location  on  the  front  panel 
and  avoid  drilling  holes  is  to 
gang-up  two  existing  separate 
front  panel  controls  (such  as 
af  and  rf  gain)  into  one  dual 
pot  with  concentric  shafts. 
Many  TV  replacement  pots 
are  usable  for  this  purpose. 

Fig.  2  shows  an  almost 
completely  solid  state  RIT 
arrangement.  A  relay  is  still 
used  to  switch  control 
potentials  to  the  varactor 
diode,  but  since  the  relay 
only  carries  low  voltage  dc 
instead  of  rf,  almost  any 
simple  relay  will  suffice.  If  a 
transmit/ receive  relay  in  a 
transceiver  should  have  a  set 
of  unused  contacts,  they  can 
be  used  to  do  the  necessary 


switching.  Of  course,  then 
there  would  be  no  possibility 
of  disabling  the  relay  to 
provide  for  exact  coincidence 
of  receive  and  transmit 
frequencies.  The  varactor 
tuning  pot  would  have  to  be 
set  at  the  point  of  zero 
frequency  offset  to 
accomplish  this. 

In  the  receive  position  of 
the  relay,  a  fixed  bias  is 
applied  to  the  varactor  diode 
by  means  of  the  10k  Ohm 
divider  network.  In  the 
transmit  position,  a  variable 
bias  is  applied  by  the  10k 
tuning  pot  Only  one  pot  (the 
10k  tuning  pot}  is  front  panel 
mounted,  but  a  number  of 
adjustment  pots  are  provided 
in  the  circuit  for  flexibility  in 
adjustment  To  start,  adjust 
the  10k  pot  R1  so  the  voltage 
on  the  diode  is  about  half  of 
the  supply  voltage.  Adjust 
R3,  R5  and  R6  to  maximum 
resistance.  Place  the  control 
knob  on  R4  at  its  mid-point 
(12  o'clock).  Adjust  R3  and 
R5  in  the  receive  mode  so  the 
voltage  on  the  diode  is 
exactly  the  same  as  in  the 
transmit  mode.  Rotate  R4 
both  sides  of  its  center 
position  and  check  that  the 
frequency  excursion  is  about 
the  same  on  both  sides.  If 
not,  "linearizing"  pot  R6  is 
adjusted  so  it  comes  as  close 
as  possible. 

The  total  frequency 
excursion  of  the  RIT  depends 
on  a  number  of  factors  but  is 
controlled  to  a  large  degree 
by  the  settings  of  R3  and  R5. 
If  these  pots  are  set  at  their 
maximum  values,  the  voltage 
excursion  possible  by  R4  is 
limited    and    the    RIT   range 
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Fig.  2.  Solid  state  version  of  RIT. 


restricted.  The  opposite  is 
true  with  these  pots  at  their 
minimum  values.  In  a  typical 
case,  the  RIT  can  be  set  for 
excursion  of  from  ±  1.5  kHz 
to  ±  10  kHz.  Which  setting  to 
use  depends  on  one's  taste. 
Try  the  minimum  range  first 
(procedure  as  described)  and 
work  up  to  a  wider  range  if  it 
is  found  necessary  in  actual 
operation.  There  may  seem  to 
be  a  lot  of  pots  in  the  circuit 
but  they  are  there  because  of 
adjustment  flexibility  and 
because  of  price,  R4  is  a 
stand  ard  single-turn, 
linear-taper,  panel  mounted 
pot.  All  other  pots  are  15 
turn  trimmer  pots.  These  pots 
are  highly  recommended 
because  they  provide  very 
fine  adjustment  and  can  be 
obtained  from  Poly  Paks, 
Lynn  MA  (see  almost  any  73 
issue  for  ad  and  address)  at  a 
bargain  price  of  2/$1 .00. 

A  word  about  the  other 
components.  The  varactor 
diodes  can  be  obtained  for 
about  $1.00  each  from 
Circuit  Specialists,  Box  3047, 
Scottsdale  AZ  85257.  Their 
free  catalog  has  a  nice  graph 
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of  the  capacitance  range  of 
the  various  diodes  they  offer. 
Some  transistors  can  also  be 
substituted  for  varactor 
diodes  and  work  quite  well 
by  utilizing  their 
collector-base  capacitance 
change  with  applied  voltage. 
Try  2N697,  2N2053  and 
2N3053.  The  emitter  is  left 
floating.  Base  goes  to  ground 
and  the  collector  is  the  other 
end  of  the  "diode."  R1 
should  provide  sufficient 
isolation  for  the  diode.  If, 
however,  the  circuit  should 
seem  to  be  "touchy"  and  not 
rf  isolated,  try  a  few  ferrite 
beads  over  the  diode  end  of 
R1.  The  only  leads  that  must 
be  kept  short  and  well 
dressed  are  those  for  the 
diode,  C1 ,  and  the  end  of  R1 
going  to  the  diode. 

Fig.  3  shows  a  few 
variations  for  solid  state  RIT 
circuits.  In  Fig.  3a,  the  relay 
has  been  omitted  since  many 
transceivers  provide  low 
voltages  in  the  receive  or 
transmit  modes  already 
switched  on  or  off  by  the 
transceiver  circuitry.  The 
power    diodes    are    used    for 
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Fig.  3.  Simpler  RIT  circuits,  (a)  Shows  circuit  particular iy  suited  to  solid  state  transceiver,  (b) 
Shows  a  crude  but  usable  RIT. 
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isolation  so  that  the  inactive 
voltage  circuit  does  not 
interfere  with  the  active  one. 
Fig,  3b  shows  about  as  simple 
a  RJT  circuit  as  one  can 
develop,  but  it  does  have 
disadvantages.  The  zero 
frequency  offset  position  on 
the  tuning  potentiometer 
cannot  be  adjusted  and  the 
frequency  offset  will  be 
non-linear  as  the  tuning  pot  is 
varied.  Nonetheless,  just  to 
give  a  quick  and  inexpensive 
try  to  RIT,  it  is  worthwhile 
remembering. 


VFO  Realignment 

Adding  RIT  to  a  vfo  places 
some  additional  capacitance 
across  the  tank  circuit  of  the 
vfo  which  must  be 
compensated  for.  One  may  be 
inclined  to  compensate  for 
the  added  capacitance  by 
readjustment  of  the  "dial 
adjust"  or  "frequency  adjust" 
control  on  a  tranceiver  in 
conjunction  with  a  calibrator. 
Doing  this  would,  however, 
destroy  the  usefulness  of  this 
control  since  it  would  have  to 


be  set  at  the  extreme  end  of 
its  adjustment  range  and 
probably  will  not  have 
sufficient  range  left  to 
perform  its  normal  function. 
One  has  to  adjust  the  slug 
in  the  oscillator  coil  or 
internal  padding  capacitor  to 
bring  the  oscillator  frequency 
and  dial  calibration  back  into 
alignment  Disconnect  the 
RIT  circuitry  and  note  where 
calibration  zero  beat  occurred 
on  the  dial.  Reconnect  the 
RIT  circuitry  and  tune  the 
coil  slug  or  padder  capacitor 


until  zero  beat  is 
re-established.  The  amount 
by  which  the  slug  or 
capacitor  has  to  be  turned 
should  be  very  small  —  usually 
a  fraction  of  a  turn.  This 
small  adjustment  should  not 
effect  the  linearity  of  any 
oscillator.  Check  this  by 
being  sure  that  the  calibration 
zero  beat  at  each  extreme  of 
the  tuning  dial  is  still 
achievable  within  the  range  of 
the  "dial  set"  or  "frequency 
adjustment"  capacitor  on  the 
vfo.  ■ 
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Coroharies  for  Burglars 

--  with  this  cheapo  car  alarm 


Theft  of  radio  gear  from 
parked  cars  is  on  the 
increase  nationwide.  While 
there  have  been  no  local 
reports  of  such  losses  lately, 
the  threat  is  always  there. 
One  way  of  protecting  your- 
self against  such  misdeeds  is 
to  install  a  car  burglar  alarm. 
To  be  sure,  alarms  aren't 
foolproof,  and  at  best  can 
only  be  expected  to  frighten 
off   a    would-be    thief.   Still, 
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some  protection  is  better 
than  none,  and  the  burglar 
alarm  approach  is  probably 
the  most  cost-effective. 

While   commercial    alarms 
are   available,   they  generally 


aren't  cheap,  and  besides 
deprive  the  true  experimenter 
of  his  bent  to  improvise.  An 
amateur's  solution  to  the 
need  for  a  burglar  alarm  is 
shown  in  Fig.  1.  This  simple 


Fig.  f. 


circuit  requires  only  three 
parts  and  some  wire,  but  does 
its  job  extremely  well.  The 
alarm  is  activated  whenever 
one  of  the  car  doors  is 
opened,  and  is  effected  by 
intermittent  blasts  of  the  car 
horn  which  continue  until  the 
alarm  is  manually  reset. 

The  alarm  basically  con- 
sists of  a  12  volt  relay  which 
is  connected  to  latch  in  the 
closed  position  whenever  the 
dome  light  circuit  is  com- 
pleted (by  opening  a  door). 
Closing  the  relay  also  returns 
the  horn  relay  line  to  ground 
through  a  turn  signal  flasher, 
which  wiil  alternately  make 
and  break  the  circuit,  pro- 
viding repeated  blasts  on  the 
horn.  Once  the  relay  has 
latched,  blowing  of  the  horn 
will  continue  until  power  is 
removed  by  opening  the 
alarm  switch.  Note:  The 
alarm  switch  must  be  located 
outside  the  car  in  order  to  set 
the  circuit  when  parking.  If  a 
toggle  switch  is  used,  it 
should  be  placed  in  a  hidden 
location.  Otherwise,  use  a  key 
switch.  ■ 
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We  have  the  perfect  mobile/portable 
HF  SSB  Transceiver  for  you. 


The  Atlas  210x/215x 


The  Atlas  210x  or  215x  measures  only 
9Vz"  wide  x  9V2"  deep  x  only  SVa"  high,  yet 
the  above  photograph  shows  how  easily  the 
Atlas  transceiver  fits  into  a  compact  car. 
And  there's  plenty  of  room  to  spare  for 
VHF  gear  and  other  accessory  equipment. 
With  the  exclusive  Atlas  plug-in  design, 
you  can  slip  your  Atlas  in  and  out  of  your 
car  in  a  matter  of  seconds.  All  connections 
are  made  automatically, 

BUT  DONT  LET  THE  SMAIX  SIZE  FOOL 
YOU! 

Even  though  the  Atlas  210x  and  215x  trans- 
ceivers are  less  than  half  the  size  and 
weight  of  other  HF  transceivers,  the  Atlas 
is  truly  a  giant  in  performance. 

200  WATTS  POWER  RATING! 

This  power  level  in  a  seven  pound  trans- 
ceiver is  incredible  hut  true.  Atlas  trans- 
ceivers give  you  all  the  talk  power  you  need 
to  work  the  world  barefoot.  Signal  reports 
constantly  reflect  great  surprise  at  the  sig- 
nal strength  in  relation  to  the  power  rating, 

FULL  5  BAND  COVERAGE 

The  210x  covers  10-80  meters,  while  the 
215x  covers  15-160  meters.  Adding  the 
Atlas  Model  lOx  Crystal  Oscillator  provides 
greatly  increased  frequency  coverage  for 
MARS  and  network  operation. 


HELP  WANTED 

Technicians  with  Solid  State  and  SSB 
experience.  If  you  are  a  really  sharp 
technician  who  would  enjoy  working 
in  the  amateur  radio  field,  we  have  ex- 
cellent opportunities  with  a  bright 
future.  Send  your  resume  to  Atlas 
Radio.  No  phone  calls  please. 


NO  TRANSMITTER  TUNING  OR 
LOADING  CONTROLS 

with  Atlas'  total  broadbanding.  With  your 
Atlas  you  get  instant  QSY  and  band  change. 

MOST  ADVANCED  STATE  OF  THE  ART 
SOLID  STATE  DESIGN 

not  only  accounts  for  its  light  w eight,  but 
assures  you  years  of  top  performance  and 
trouble  free  operating  pleasure. 

PLUG-IN  CIRCUIT  BOARDS 

and  modular  design  provides  for  ease  of 
servicing. 

PHENOMENAL  SELECTIVITY 

The  exclusive  8  pole  crystal  ladder  filter 
used  in  Atlas  transceivers  represents  a 
major  breakthrough  in  filter  design,  with 
unprecedented  skirt  selectivity  and  ul- 
timate rejection.  This  filter  provides  a  6  db 
bandwidth  of  2700  Hertz,  60  db  down  of 
only  4300  Hertz,  and  a  bandwidth  of  only 
9200  Hertz  at  120  db  down!  Ultimate  rejec- 
tion is  in  excess  of  130  db;  greater  than  the 
measuring  limits  of  most  test  equipment. 

EXCEPTIONAL  IMMUNITY  TO  STRONG 
SIGNAL  OVERLOAD  AND  CROSS  MOD- 
ULATION. The  exclusive  front  end  design 
in  the  receiver  allows  you  to  operate  closer 
in  frequency  to  strong  neighboring  signals 
than  you  have  ever  experienced  before.  If 
you  have  not  yet  operated  an  Atlas  trans- 
ceiver in  a  crowded  band  and  compared  it 
with  any  other  receiver  or  transceiver,  you 
have  a  real  thrill  coming. 


ATLAS  TRANSCEIVERS 

Model  210x  or  215x  Transceiver $679 

With  noise  blanker  installed  $719 

ACCESSORIES 

AC  Console  110/220V $149 

With  VOX  $195 

Portable  AC  Supply  110/220V $100 

Plug-in  Mobile  Kit $48 

Auxiliary  VFO  Model  206 

Includes  Digital  Dial $299 

Model  DD6-B  Digital  Dial  only S229 

lOx  Osc.  less  crystals $59 

Matching  Transformer  MT-1 $27 

Model  VX-5M  Self-contained  VOX $55 

NEW  FROM  ATLAS 

DL  200  Dummy  Load 

200  watt  intermittent  or  60  watt 

continuous  power  rating.  Housed 

in  a  compact  one  quart  can $9 

Same  Dummy  Load  as  above,  but  with 
dual  range  Wattmeter  reading  0  to  50,  and 
0  to  200  watts $24 


For  complete  details  see  your  Atlas  dealer, 
or  drop  us  a  card  and  we'll  mail  you  a  bro- 
chure with  dealer  list 


f«ATLAS 


SS^RADIO   INC. 


417  Via  Del  Monte  «  Oceanside,  CA  92054    Phone  (714)  433-1983 
Special  Customer  Service  Direct  Line  (714)  433-9591 

Q&eason's  greetings  from  the  gang  at  A^tlas 
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This  article  describes 
what  I  call  a  versatile 
regulated  power  supply.  Ver- 
satile because  of  its  many 
uses:  a  1  2  volt  version  powers 
my  Drake  TR22,  another 
powers  my  Regency  HR220. 
A  5  volt  version  runs  the  logic 
in  the  WR4AKK  repeater, 
while  one  with  plus  and 
minus  15  volts  powers  all  my 
op  amp  projects. 
■  All  in  all,  I've  built  nine 
ppwer  supplies  of  different 
voltage  and  current  ratings 
using  this  circuit. 

Whether  you  need  a 
supply  to  charge  batteries, 
run  a  portable  tape  recorder 
or  radio,  operate  relays,  run 
your  mobile  FJV1  rig  in  the 
house,  or  power  op  amps  or 
logic,  this  circuit  definitely 
deserves  a  try.  It's  simple, 
uses  a  minimum  of  easily 
obtainable  parts  and,  best 
yet,  it  works. 

The  basic  circuit  (Fig,  1 )  is 
a  simple  two  transistor  regu- 
lated supply.  One  transistor, 
Q1,  acts  as  a  reference  voltage 
source  and  the  other,  Q2,  acts 
as  a  series  pass  regulating  ele- 
ment. 

The  circuit  is  the  same  no 
matter  what  the  output 
voltage.  Only  the  trans- 
former, zener  diode,  resistor 
R2,  and  possibly  Q1  and  Q2 
have  different  values. 

Circuit  Theory 

The  circuit  consists  of 
three  sections  —  the  trans- 
former, rectifier  and  filter 
being  one,  the  voltage 
reference  another  and  the 
series  pass  regulator  transistor 
the  third. 

Pick  your  transformer  for 
a  slightly  higher  voltage  than 
you  wish  to  regulate.  For 
example:  for  12  volts  regu- 
lated output,  use  a  16  to  19 
volt  transformer  (a  6  volt  and 
a  12  volt  filament  trans- 
former in  series).  For  5  voits 
regulated  output,  a  6  V  fila- 
ment transformer  is  used. 
And  for  1  5  volts  output,  use 
a  24  volt  transformer. 

If  you  use  a  transformer 
capable  of  high  current  out- 
put, you  may  need  to  put  a 
resistor  in  series  with  the  out- 
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Power  Supply 


-  -  versatile 


put  of  the  rectifier.  This  pre- 
vents the  surge  current, 
generated  when  the  supply  is 
turned  on,  from  destroying 
the  rectifier  diodes. 

Of  ail  the  different 
rectifier  circuits  in  use  today, 
I  prefer  to  use  the  full  wave 
bridge.  The  bridge  circuit  has 
a  higher  output  voltage  than 
the  standard  full  wave  recti- 
fier and  a  higher  frequency 
ripple  than  the  half  wave, 
making  it  easier  to  filter. 
However,  any  type  rectifier, 
as  well  as  the  conventional 
voltage  doublers  and  triplers, 
can  be  used  with  no  circuit 
degradation. 

For  output  filtering,  I  have 
found  that  using  a  1000  uF 
capacitor  for  C1  provides  ade- 
quate filtering.  The  more 
capacitance,  the  more  filter- 
ing, so  you  can  increase  this 
value  if  you  wish.  The  regu- 
lator also  acts  as  a  capaci- 
tance multiplier  so  that  the 
total  capacitance  is  the 
capacitance    of   C1    plus   the 


capacitance  of  C2  multiplied 
by  the  gain,  hfe,  of  Q2: 

CT  =  C2(hfe)4-C1 

Resistor  R2,  the  zener 
diode  and  Q1  form  a  voltage 
reference  circuit.  Set  the 
reference  voltage  to  about  1 .5 
V  above  the  desired  output 
voltage.  The  reference  voltage 
is  higher  because  there  are 
two  diode  voltage  drops 
between  this  point  and  the 
output.  To  determine  the 
value  of  the  zener  current 
limiting  resistor,  R2,  you 
must  first  know  the  gain  of 
transistors  Q1  and  Q2. 


The  dc  gain  of  Q1  and  Q2 
can  be  found  in  a  transistor 
specification  manual.  Gain, 
sometimes  called  Beta  or  hfe> 
is  the  ratio  of  the  collector 
current  to  the  base  current 
that  caused  it.  For  example: 
for  a  transistor  with  a  gain  of 
20,  1  mA  of  base  current 
causes  20  mA  of  collector 
current. 

Now,  knowing  the  tran- 
sistor gains  and  the  desirecj 
output  current,  you  pick  a 
value  for  R2  by  calculating 
■how  much  current  must  flow 
from  the  base  of  Q1  to  make 
a  corresponding  amount  of 
current  flow  from  the  base  of 


Fig.   /.  Regulated  +73  voits  at  2  Amps  using  NPN  transistors. 
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Fig.  2.  Regulated  +73  volts  at  2  Amps  using  PNP  transistors. 


Q2,  to  cause  the  desired  out- 
put current  flow  into  Q2. 
Simpie.  Right? 

For  example,  we  wish  to 
have  a  regulated  output 
voltage  of  1  3  V  at  2.0  Amps. 
The  gain  of  Q1  is  70  and  the 
gain  of  Q2  is  20.  The  voltage 
at  point  A  is  20  V,  To  cause 
2.0  Amps  of  current  to  flow 
into  Q2,  the  current  flow 
from  the  base  of  Q2  must  be 
1 00  mA. 

lout  2.0  A  in_  A 
lD=— ^=  -TTvpr—  =  100  mA 
u       gain         20 

And  similarly,  to  cause  100 
mA  of  current  flow  into  Q1, 
the  base  current  must  be 


100  mA 
70 


1.4  mA 


[f  you  use  a  15  V  zener 
diode,  the  voltage  drop  across 
R2  is  5  V,  so  from  Ohm's 
Law: 

R=^=5  V/1 ,4  mA  =  3.7k 

Let  R2  be  3.3k.  The  reason 
for  this  lower  resistance  is 
that  most  transistors  have  less 
gain  than  that  listed  in  the 
specification  book,  so  by 
using  a  smaller  resistor  more 
current  will  be  available, 
making  up  for  possible  low 
transistor  gain.  This  also  gives 
you  a  safety  margin,  in  case 
you  need  just  a  bit  more 
current  than  you  thought. 

In  picking  transistors  for 
Q1  and  Q2,  not  only  must 
you  pick  a  transistor  with 
suitable  gain  but  you  must 
also  choose  it  for  its  type 
(NPN  or  PNP),  emitter^coliec- 
tor  breakdown  voltage 
(BVceo),  collector  current 
(lc),   and    power   dissipation. 

All  of  these  circuits  use 
NPN  transistors.  If  you  wish 
to     use     PNPs,     reverse     the 


polarity  of  the  rectifier 
output,  the  filter  capacitors 
and  the  zener  diode.  Isolate 
everything  from  ground.  If 
you  require  that  the  negative 
lead  be  grounded,  ground  the 
emitter  of  Q2  (see  Fig.  2). 

BVceo  is  the  voltage  at 
which  the  collector  to  emitter 
junction  breaks  down.  For 
Q1  this  voltage  rating  must  be 
high  enough  to  stand  the 
difference  in  voltage  between 
the  rectifier  output  and 
ground,  and  for  Q2  the  rec- 
tifier output  and  the  regu- 
lated output. 

The  collector  current  (lc) 
rating  of  each  transistor  is  the 
maximum  continuous  collec- 
tor current  that  the  collector 
to  emitter  junction  can  safely 
pass.  For  Q2,  this  is  the  total 
output  current  which  you 
require  from  the  supply. 

Power  dissipation  is  the 
maximum  amount  of  power 
that  the  transistor  can  dissi- 
pate before  it  is  destroyed. 
The  power  dissipation  rating 
is  usually  given  for  an 
ambient  case  temperature  of 
+25°  C.  If  you  heat  sink  the 
transistor  (which  I  recom- 
mend for  Q2),  you  can 
exceed  this  dissipation  by  an 
amount  which  depends  upon 
how  well  your  heat  sink  dissi- 
pates the  power. 

The  output  circuit  consists 
of  R3,  a  bleeder  resistor 
chosen  to  allow  a  couple  of 
miJJiamps  of  current  to  flow, 
and  capacitor  C3,  which  acts 
as  a  high  frequency  filter  to 
keep  any  zener  noise  or 
voltage  spikes  out  of  solid 
state  equipment. 

Construction 

The  circuit  layout  is  not 
critical  and  almost  any  type 
of  configuration  can  be  used. 
I     have     built     the     supply 


both  on  a  piece  of  pegboard 
with  the  device  leads  serving 
as  hookup  wire,  and  on  a 
printed  circuit  board.  With 
the  circuit  board  shown  in 
Fig.  3,  the  electrolytic  capaci- 
tors are  mounted  external  to 
the  board  due  to  their  large 
physical  size.  This  figure  also 
shows  Q2  mounted  on  the 
board.  While  this  will  work 
for  low  power  applications 
(one  example  is  the  supply 
running  my  TR22),  I  would 
suggest  that  you  heat  sink 
this  transistor,  as  it  does  pass 
the  total  load  current  and  can 
get  warm. 

You  will  notice  that  there 
is  a  break  in  the  land  coming 
from  the  positive  output  of 
the  bridge.  This  is  where  Rl, 
which  must  be  heat  sinked 
externally  from  the  board,  is 
connected.  If  you  do  not  use 
Rl,  connect  a  jumper  in  its 
place. 


I  used  a  resist  marking  pen 
to  draw  the  circuit  on  a  PC 
board.  You  can  do  the  same 
or  make  a  photographic  nega- 
tive and  use  the  photoresist 
method  of  making  a  board. 
The  board  in  Fig.  3  is  shown 
full  size.  I  have  mounted  all 
of  my  supplies  inside  Bud 
boxes,  and,  as  there  are  quite 
a  variety  of  Bud  boxes,  no 
two  supplies  look  alike.  The 
only  precaution  is  to  mount 
the  heat  sinked  transistor, 
Q2,  where  its  case  cannot  be 
accidentally  shorted  to 
ground.  If  possible,  mounting 
it  on  an  attachable  heat  sink 
and  mounting  the  heat  sink 
inside  the  box  (with  a  few 
ventilation  holes)  will  work 
fine.  1  have  not  included  any 
pictures  of  box  layouts,  as 
that  is  a  matter  of  personal 
choice  and  the  requirements 
of  the  equipment  you  need 
the  supply  for.  ■ 
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Fig.  3.  Foil  side  view. 
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ICOM  INTRODUCES 
THE  REVOLUTION  IN 
VFO  TECHNOLOGY 


Introducing  the  IC-245, 144-148  MHz  FM  Transceiver 


The  VFO  Revolution  goes  mobile  with  the  unique, 
ICOM  developed  LSI  synthesizer  with  4  digit  LED 
readout.  The  IC-245  offers  the  most  for  mobile  on  the 
market.  The  easy  to  use  tuning  knob  moves  accurately 
over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter, 
the  IC*245  puts  you  into  all  mode  operation  on  12V 
DC  power  with  a  compact  dash-mounted  transceiver. 
In  FM,  the  synthesizer  command  frequency  is  displayed 
in  5  KHz  steps  from  146  to  148  MHz,  and  with  the  side 
band  adapter  the  step  rate  drops  to  100Hz  from  144  to 
146  MHz*  For  maximum  repeater  flexibility,  the  trans- 
mit and  receive  frequencies  are  independently  pro- 
grammable on  any  separation.  The  IC-245  even  comes 
equipped  with  a  multiple  pin  Molex  connector  for  re- 
mote control. 

The  IC-245  is  a  product  of  the  revolution  in  VFO 
design,  from  its  new  style  front  panel,  to  its  excellent 
mechanical  rigidity  and  Large  Scale  Integrated  Cir- 
cuitry. Your  IC-245  will  give  you  the  most  for  mobile. 


SPECIFICATIONS 


GENERAL 

Frequency  Coverage 
Modes 

Supply  Voltage 
Size  (mm) 
Weight  (kg) 

TRANSMITTER 
TX  Output 

Carrier  Suppression 
Spurious  Radiation 
Maximum  Frequency 
Deviation 
Microphone  Impedance 

RECEIVER: 

Sensitivity 


Squelch  Threshold 
Spurious  Response 

SYNTHESIZER: 
Frequency  Range 
Step  Size 


Stability 


*  144.00  to  148.00  MHz 

m(F3) 
*S$B(A3J)TCW(A1) 

DC  13.8V  ±15% 

90Hxl55Wx235D 

2.7 


F3  10W 

*A3J  10W (PEP);  Al  l6W 
40  dB  or  better 
—60  dB  or  less  below  carrier 

±5  KHz 
600  ohms 


*A3Jt  Al  0.5  microvolt  input 
gives  XOdttS  4-AT/N  or  beat  r 
)^5  mirrnvolt  or  taps  for 
2§  dB  quieting  S-5-N+D.'iV 
at  1  microvolt  input,  30  dB 
-8  dB  or  tes<s  (F3) 
-6&  dB  or  better 


144  MHz  a*  148  Mkz 
5  KHz  for  FM 
*1M  Hz  or  5  KHz  for S§B 

per  C  in*  the  r(wge  Ojf  -10  to 
+60  C,  ±0MtJi)H?%perC 


5  Valid  with  SSB  Adapter  only 


ALL  MODE  MOBILE!  Optional  equipment  for  your  IC-245  includes  a  Side  Band  Adapter  which 
attaches  as  an  integral  part  of  the  transceiver.  With  this  easy  to  make  conversion,  your  IC-245 
operates  in  FM,  SSB  or  CW.  Depressing  the  adapter's  tuning  speed  burton  produces  a  frequency 
change  of  5  KHz  steps  in  SSB  mode,  and  furnishes  fine  tuning  in  100  Hz  steps  In  FM.  The  adapter's 
RIT  function  changes  the  receive  frequency  ±  1  KHz  without  changing  the  transmit  frequency.  (See 
footnoted  specifications  for  the  IC-245.) 
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DIGITAL  PERFECTION  NOW 


ICOM  recently  introduced  the  revolutionary 
new  IC-2 1 1 4  MEG  All  Mode  transceiver  with 
dual  tracking,  optically  coupled  VFO's:  just 
the  first  of  a  great  new  wave  of  ICOM  LSI 
synthesized  radios.  And  now  the  IC-2 11  is 
joined  by  the  amazing  IC-245  mobile  trans- 
ceiver. Together  they  herald  the  beginning  of 
the  ICOM  VFO  Revolution. 

ICOM  DEVELOPED  PHASE  LOCKED 
LOOP  CMOS  LSI 

To  facilitate  the  advancement  of  the  phase 
locked  loop  concept  which  has  been  nurtured 
by  ICOM's  forward  looking  engineers,  ICOM 
has  designed  an  IC  to  provide  these  functions 
in  a  single  LSI  integrated  circuit. 

The  circuitry  of  this  chip  contains  all  of  the 
command  registers  and  up  down  counters  and 
the  divide-by-n  counter  needed  to  make  the 
ICOM  "digital  perfection"  a  reality. 

This  chip  also  contains  the  phase  detector 
and  memory  system  which  provides  the  dual 
VFO  function.  In  addition,  there  are  provi- 


sions to  cause  the  step  rate  to  increase  to 
5KHz  or  lOKHz  from  100  Hz  and  another 
which  causes  the  reading  to  "freeze"  and  not 
change  with  the  dial  setting.  And  yet  another 
provides  pulses  to  both  sets  of  counters  to 
allow  them  to  track  while  staying  offset  by  the 
set  amount, 

Also,  included  is  the  circuitry  which  makes 
the  100  Hz  steps  possible  with  a  10  KHz  refer- 
ence. This  circuitry  is  so  unique  ICOM  has  a 
Japanese  patent  pending. 


THE  BEGINNING  OF  THE  ICOM  VFO  REVOLUTION! 


VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM  WEST,  INC. 

Suite  3 

13256  Northrup  Way 
Bellevue,  Wash.  98005 
(206)  747-9020 


Distributed  by: 


ICOM  EAST,  INC. 

Suite  307 

jy31  Towerwood  Drive 

Dal. as,  Texas  75234 

(214)620-2780 


ICOM  CANADA 

7087  Victoria  Drive 

Vancouver  B.C.  V5P  3Yy 

Canada 

(604)  321-1833 


Elliott  Weisman  KSJJZ 
8S33  Algon  Avenue 
Philadelphia  PA  19152 


DXpeditiori: 
Memories  for  a  Lifetime 


-  -  reflections  of  HKITL 


To  those  of  you  who  have 
never  been  a  part  of  a 
"FIRST,"  I  must  tell  you 
that  the  feeling  is  one  beyond 
description. 

Maybe  you  could  compare 
it  with  the  thrill  of  your  first 
amateur  contact.  Do  you 
remember  it?  Do  you  remem- 
ber the  adrenalin  flow?  If  you 
made  the  first  contact  on  CW 
as  a  Novice,  did  your  mind  go 
blank  when  it  was  your  turn 
to  transmit? 

We!l,  that  is  an  inadequate 
description,  but  it  is  the  best 
that  I  can  do.  HKITL  was  the 
call  sign  of  the  Pack  Rat 
Colombian  Moonbounce 
Expedition,  an  expedition 
designed  to  accomplish  the 
first  432  MHz  EME  contact 
from  the  continent  of  South 
America.  It  was,  as  you  no 
doubt  have  already  read  in 
the  press  releases,  a  complete 
success. 

Who  are  we?  How  did  we 
get  there?  Why  did  we  do  it? 
Would  we  do  it  again?  What 
did  we  learn?  What  were  the 
people  like?  How  long  did  it 
take  to  plan? 

It  is  now  two  months  since 
the  hi  story- ma  king  event.  I 
have  been  asked  to  put 
together  reflections  of  the 
expedition. 

Well,  let  us  start  with  basic 
definitions  that  may  help  you 
understand  what  the  Pack 
Rats  are  and  what  motivates 
them. 

The    Pack    Rats    are   offi- 


cially the  Mount  Airy  VHF 
Radio  Club.  We  are  now  20 
years  old.  Our  main  purpose 
is  to  promote  interest  and 
activity  on  the  VHF  bands, 
and  improvement  in  opera- 
tion and  equipment.  All  club 
members  are  expected  to 
participate  in  the  club- 
sponsored  activities:  club 
nets,  meetings,  January  VHF 
sweepstakes,  June  VHF  QSO 
party,  and  our  annual  flea 
market  "Hamarama." 

We  are  not  what  one 
would  call  a  "DXpedition 
Club."  As  a  matter  of  fact, 
prior  to  HKITL,  there  were 
only  two  other  expeditions 
that  I  know  of.  An  attempt 
to  break  the  1296  MHz 
record  over  water  from 
Rod  an  th  a,  N.C.,  in  the  sum- 
mer of  1970  failed.  A  1296 
MHz  expedition  to  the  state 
of  Delaware  was  a  success. 

HK1TL,  our  third  expedi- 
tion-type operation,  entered 
the  planning  stages  in  Janu- 
ary, 1976.  We  discovered  a 
potential  new  member  who 
was  originally  from  Colom- 
bia. He  made  contacts  with 
his  friends  in  Barranquilla, 
Colombia,  and  we  started 
through  the  red  tape  neces- 
sary to  get  all  the  approvals. 
My  correspondence  file  is 
more  than  2  inches  thick  but 
that  is  the  nature  of  dealing 
with  governments. 

Why  did  we  do  it? 

Because  it  needed  doing, 
because  we  had  the  opportu- 


nity, because  we  had  the 
expertise  to  do  it,  and 
because  we  were  assured  of 
complete  cooperation  from 
the  Colombians. 

Would  we  do  it  again? 

Well,  obviously  if  some- 
thing was  a  success,  you  have 
no  reservations  about  doing  it 
again.  However,  knowing 
what  we  know  now,  we 
would  have  been  better 
prepared  for  power  outages. 
We  would  have  insisted  on  a  4 
kW  generator  with  adequate 
regulation. 

We  learned  that  you  can 
always  count  on  amateur 
radio  cooperation:  from  the 
equipment  handling  of  Russ 
Wicker  W4ZXI  through  the 
Miami  Airport,  the  Area  2 
Radio  Club  in  Barranquilla, 
the  20  meter  liaison  work  of 
W3KKN  and  W3TNP  Ernie 
and  Bertha  Kenas,  as  well  as 
the  operation  of  the  Pack  Rat 
Moonbounce  station 
W3CCX/3  by  Dave  Mascara 
WA3JUF.  Everybody  wanted 
it  to  work. 

We  also  learned  quite  a  bit 
about  the  effect  of  Faraday 
shift.  That  is  to  be  the  subject 
of  a  separate  article. 

We  learned  that  the  pres- 
sure of  six  months  of  intense 
preparation  ran  us  to  the 
breaking  point,  that  at  times 
we  would  have  petty  argu- 
ments among  ourselves. 
Fortunately,  there  was  always 
someone  wise  enough  to  sit 
back  and   analyze  the  situa- 


tion. Tempers  were  getting 
short;  pressure  was  building. 
"Hey,  you  guys,  let's  not  let 
the  situation  get  out  of  con- 
trol. " 

Finally,  what  were  the 
people  like? 

"Super"  is  the  best  de- 
scription I  can  offer.  They 
couldn't  do  enough  to  help 
us.  Not  only  the  Colombian 
hams,  but  the  farm  people 
and  the  civil  defense  organiza- 
tion. I  would  not  have 
thought  it  possible  in  two 
short  weeks  to  establish  such 
deep  personal  relationships, 
but  we  did. 

What  kind  of  problems  did 
we  have? 

In  addition  to  sporadic,  if 
any,  line  voltage,  we  dis- 
covered on  unpacking  that  a 
filter  capacitor  in  the  power 
supply  had  broken  loose  from 
its  mounting.  That  is  not  so 
bad,  but  it  rubbed  against  a 
chassis  corner  and  tore  a  hole 
in  it.  We  requested  another 
from  the  states  and  in  the 
meantime  set  about  to  effect 
repairs. 

Some  solder  closed  up  the 
hole  and  we  were  lucky  it 
worked.  We  were  also  unfor- 
tunate enough  to  blow  our  2 
meter  transistorized  converter 
during  the  second  OSCAR 
run.  More  field  repairs  re- 
quired. 

Any  idea  how  you  solder 
with  the  electricity  off?  Use  a 
mini-torch  (we  brought  one 
with  us). 

Since  this  was  only  to  be 
an  article  on  reflections,  I'll 
not  go  into  the  technical 
decisions  that  were  made  as 
we  prepared  for  the  project 
That  will  be  the  subject  of  a 
separate  article. 

Suffice  it  to  say  that  if 
you  ever  have  the  chance  to 
become  part  of  a  "DXpedi- 
tion," do  it. 

Don't  worry  about  the 
fact  that  (a)  you  can't  afford 
it,  (b)  your  XYL  might  go  to 
divorce  court,  (c)  the  expedi- 
tion might  not  be  successful, 
or  (d)  that  there  will  be  a  Jot 
of  work  that  must  be  done 
before  you  leave. 

Do  it;  do  it  because  it  is  a 
once  in  a  lifetime  experience 
that  you  will  never  forget.  ■ 
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Crescent  Frequency  Counters  Features 


1  High  Sensitivity  VHF  pre-scaler  (built-in).  lOOmv 
RMS  @  50ft  @  300IV1HZ.  Frequency  range  DC 
through  600MHZ  Model  600,  DC  through  300MHZ 
Model  300. 

L  Excellent  temperature  compensation  crystal  con- 
trolled time  base,  yielding  +1  part/  10  stability  per 
hour  after  10  min  warm-up,  +  10PPM  worst  case, 
from  0°  to  +  55°C!,  at  100Hz  @  450MHZ  is  attain- 
able, typically  if  calibrated  to  WWVL.  This  is  approxi- 
mately 2  parts  in  10   ! 

d  7  digit  display,  resolution  100Hz  with  10m  Sec. 
gate  interval,  pre-scaledl  10Hz  resolution  with  1  Sec. 
pre-scaled,  1Hz  resolution  with  10  Sec.  gate  inter- 
val pre-scaled! 
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3  Easy  6  hour  assembly;  all  circuit  broad  tracks  are 
pre-tinned,  have  drilled  holes  and  are  plated  through! 
All  I.C.  socks  included  -  Makes  trouble  shooting  a 
breeze, 

D  Cabinet,  plexy  window  and -all  necessary  compo- 
nents included  for  easy,  troubie-free  assembly. 

I    90-Day  full  coverage  warranty. 

Optional  accessories  TCXO  time  base  yielding  Vi 
PPM  stability.  $79.95 

Optional  10  Sec.  time  gate  resolution  to  1Hz.  $15.00. 
(Free  with  purchase  of  above  TCXO) 


Optional  12VDC  power  recepticle  and  cord  assembly 
$1  5.00  (on  preassembled  counter  only) 


Built-in  5VDC  regulator;  input  to  3-terminal  regu- 
lator is  accessible  for  use  with  12VDC  out-board  PS. 

You  can  use  this  counter  mobile. 

"HAVE  IT  YOUR  WAY" 
Complete  kit  or  preassembled,  burned  in,  and  environmental  chamber  tested  unit  available  for  the  commercial  shop 
or  modern  ham  shack. 


K|T  Model  300K 
Model  600K 

WAMF 

S139.00ea. 
179.00  ea. 

PREASSEMBLED  &  TESTED  Model  300AT 

Model  600  AT 

SI  99.00 
249.00 

STRFFT 

CITY.  .. 

__STATE__ 

7IP 

CALL  SIGN 

QFP 

J.H  n-IPTK  OR  MONFV  HRHFR  TO- 

for  all  your  wire  &  cable  needs 


/rCT&lCoKiSfffR! 


.Bldg.  13  Euclid  Ave.,  Newark  N.J.  07105  (201)  589-4647. 


Silas  S.  Smith,  Jr.  WA9VFG 
2308  McCord 
Murphysboro  IL   62966 


Secret 

PC  Layout 

Method 


-  -  simple  and  inexpensive  artwork 


FTI  he  most  desired  state  of 
.1.   the      art     method     of 

making     a     printed     circuit 

board    is    the    photo-etching 

process.     1    will    attempt    to 

describe      an      inexpensive 

method  of  artwork  that  can 

be  used  to  obtain  professional 

results. 

A     modest     supply     of 

circles,  squares,   pads,  fillets, 

line  tapes,  etc.,  can  consume 

a  large  portion  of  a  limited 

.14 
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OUTSIDE 
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J 

I                                 OUTSIDE 
*                                   1-7 
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Fig.  1(a).  Fig.  1(b). 


budget.  Like  many  other 
experimenters,  l  would  like 
to  use  these  artwork  aids; 
however,  I  have  more  time 
than  money. 

The  general  layout  of  the 
artwork  is  the  most  difficult 
portion  of  any  etching 
process.  If  there  are  any 
simple  secret  methods  of 
doing  this,  they  certainly 
have  remained  a  secret. 

i  suppose  that  most  of  us 
have  a  preferred  way  to  lay 
out  the  artwork.  For  those 
who  don't,  I  will  share  my 
secret  method  and  a  general 
description  of  my  preferred 
way  of  doing  the  artwork. 
The  circuit  is  made  in  its 
neatest  form,  all  parts  num- 
bered, and  generally  reading 
from  left  to  right.  Of  course, 


check  and  recheck. 

I  have  developed  this 
method  for  the  laying  out  of 
the  artwork.  For  the  lack  of  a 
better  title,  let  us  call  it  the 
quad  method.  Fig.  1  (a)  shows 
a  1 4  pin  1C  Said  out  in  a  quad 
pattern.  In  Fig.  1  (b),  the 
quad  sections  are  labeled. 

Inside  1-7  means  that  the 
lead  will  terminate  on  a  pin 
from    1    to    7   and   will    run 


between  the  two  rows  of  pins 
of  the  IC.  Outside  means  that 
the  leads  will  run  on  the 
outside  of  the  2  rows  of  pins 
of  the  IC. 

Figs.  2(a),  (b),  and  (c) 
demonstrate  the  basic  idea.  A 
typical  quad  method  of  lay- 
out is  shown  in  Fig.  2(a). 
Leads  must  follow  three 
general  rules.  One,  the  num- 
ber of  inside  leads  must  be 
limited.  Two,  there  must  not 
be  leads  between  two  adja- 
cent pins,  although  I  have 
seen  this  done.  Three,  the 
leads  must  not  cross  each 
other;  use  jumpers  where 
necessary. 

It  can  be  seen  in  Fig.  2(b) 
that  pin  14  is  fenced  in.  This 
resulted  by  not  following  the 
quad  method  for  lead  "D." 
Fig.  2(c)  is  correct,  as  lead 
"D"  approaches  from  the 
inside  of  pin  13  and  exits  to 
the  outside  of  pin  13,  going 
down  and  entering  pin  6  from 
the  inside.  Following  the 
quad  method,  the  result  is 
that  both  pin  7  and  pin  14 
are  unobstructed  as  laid  out 
in  Fig.  2(a). 

When  wiring  more  than 
one  IC,  the  vertical  leads  on 
the  left  side  of  the  drawing 
will  normally  be  the  top 
leads,  and  those  on  the  right 
will  be  run  across  the  bottom. 
Whatever  the  case  as  the  leads 
enter  the  quad  zone  of  the 
proper  fC,  the  leads  should 
then  run  within  the  quad 
arrangement.  See  Figs.  3(a), 
(b),  and  (c),  and  note  that  in 
the  finished  layout  the  out- 
side lead  was  rearranged.  I 
might  add  that  Figs.  3(a),  (b), 
and  (c)  are  actual  working 
drawings  of  another  project. 
The  PC  board  is  to  be 
double-sided.  The  jumpers 
will    be   printed   on   the   top 
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Fig.  2(a).  Fig,  2(b).  incorrect         Fig,  2(c).  Correct. 
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side,  along  with  the  power 
leads. 

The  use  of  a  #2  pencil  and 
a  good  eraser  is  most  impor- 
tant, as  it  wil!  be  necessary  to 
change  the  routing  of  the 
leads  to  get  the  best  result. 

After  transferring  the  quad 
information  to  the  layout  on 
a  grid  paper,  and  finding 
yourself  happy  with  the 
layout,  place  a  piece  of 
carbon  paper  upside  down 
under  the  grid  paper.  The 
leads  are  now  traced ,  leaving 
a  carbon  copy  on  the  back 
side  of  the  grid  paper.  This  is 
the  foil  side  view.  On  the  top 
of  a  piece  of  corrugated  card- 
board or  a  piece  of  foam 
plastic,  place  a  good  grade 
sheet  of  white  paper  and  tape 
the  corners.  The  grid  sheet  is 
placed  over  the  white  paper 
foil  side  up,  and  taped  at  the 
corners  to  maintain  registra- 
tion. A  hat  pin  or  some  other 
sharp  pointed  object  is 
pressed  through  each  place 
where  we  intend  to  drill  the 
PC  board.  These  pin  holes 
become  the  centers  of  our 
dots. 

The  white  paper  is  re- 
moved and  put  on  a  flat 
surface.  A  circle  template  of 
the  desired  size  of  our  dot  is 
centered  over  each  hole,  one 
at  a  time.  A  black  felt  tip  pen 
is  used  to  trace  the  circle  of 
the  template,  and  filled  in 
while  the  template  is  in  place. 
Most  templates  are  for  pencil 
use,  so  to  prevent  fuzzy  edges 
the  template  is  slightly  raised 
above  the  paper  by  placing  a 
couple  strips  of  masking  tape 
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Fig.  3(a).  Ail  2  input  NAND  gates  are  7400s, 


across  the  bottom  side  of  the 
template.  After  all  of  the  dots 
are  made,  the  lines  are  drawn 
in  either  freehand  or  with  a 
guide.  A  light  blue  pencil  can 
be  used  to  sketch  in  the  lines 
first  (if  desired);  this  will  help 
to  prevent  errors.  The  blue 
will  not  photograph,  so  if  you 
would  like  to  make  notes  on 
the  artwork,  go  ahead. 

For  appearance,  sharp 
corners  and  abrupt  inter- 
sections should  be  avoided. 
This  is  why  I  prefer  a 
sweeping  freehand  line.  The 
dots  can  now  be  made  into 
tear  drops,  fillets  added  to 
intersections,  dots  combined 
into  double  dot  configura- 
tions, etc. 

Check  and  recheck  the  art- 
work. A  mistake  can  easily  be 
corrected  by  the  use  of  self- 
sticking  address  labels  cut  to 
fit  over  the  area  to  be 
changed  and  then  redrawn. 
After  reassuring  yourself  that 
everything  is  correct,  use  the 
hat  pin  again  to  make  sure 
that  all  holes  are  open. 

A     somewhat     simpler 


method  is  the  use  of  a  light 
blue  lined  grid  paper  and  a 
light  biue  pencil.  The  drawing 
of  the  foil  side  is  drawn  with 
the  blue  pencil  on  the  blue 
grid  paper.  The  final  results 
are  traced  with  a  black  feit 
tip  pen.  The  hat  pin  is  used  as 
before  to  make  the  center  of 
the  dots. 

A  final  personal  touch  is 
the  adding  of  your  mono- 
gram. 

The  artwork  is  now  ready 
for  the  photographer,  and 
should  be  copied  against  a 
white  background. 

Although  I  have  always 
made  my  design  double  scale, 
it  can  be  done  1 :1  with  good 
results.  For  an  extremely 
complex  drawing,  perhaps  a 
4:1  scale  would  be  used. 

I  was  quite  shocked  when 
I  saw  a  student  press  the  pins 
of  an  IC  through  a  piece  of 
biue  lined  notebook  paper. 
He  proceeded  to  circle  the 
resulting  holes  and  to  draw  in 
the  connecting  lines  with  a 
black  felt  tip  pen.  To  my 
surprise,    the    PC   board    was 
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Fig.  3(b).  Quad  layout. 
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Fig.    3(c).    Foil    work    sheet 
(top  view,  bottom  foil). 

amazingly  nice. 

The  artwork  may  perhaps 
be  copied  with  a  camera  as 
simple  as  the  "pin  hole1' 
camera,  but  a  high  contrast 
type  of  film  should  be  used 
(such  as  a  process  film  and 
high  contrast  D1 1  developer). 

Good  luck  on  your  next 
PC  board.  ■ 


YOU  CAN  COUNT  ON 
THE  DAVIS  FREQUENCY 
COUNTER  FOR: 

•  500  MHz 

•  ±.0002%  ACCURACY 

•  UNBEATABLY  LOW  COST 

Kits  include  all  pans,  drilled  and 
plated  PC  ooarris,  cabinet,  switches, 
hardware  and  a  complete  instruction 
manual  including  calibrating 

instructions. 

All  parts  guaranteed  for  90  days 
Factory  Service  available  for  $25. 


Factory  assembled  units  are  tested  and 
calibrated  to  specifications,  and  are 
fully  guaranteed  for  1  year. 


PRICES: 

500  MHz  kit $249.95 

500  MHz  factory  assembled    $349.95 

Instruction  &  Calibration  Manual 

(refundable  with  purchase)    ....    $3.00 


FEATURES: 

•  6  Digit  Display 

•  Large  .3"  LED  Readouts 

•  Automatic  Dp.  Placement 

•  Resolution  to  1  Hz 

•  High  Input  Sensitivity 

•  Automatic  Input  Limiting 
■  Input  Diode  Protected 

•  Selectable  Gate  Times.  1  ms.  and  1 
Provision  tor  10  sec. 

•  High  Stability  10  MHz  Crystal  Time 

•  Plug-in  Time  Base 

•  Plug-in  Prescaler 

•  All  Metal  Cabinet  with 
High  Quality  Components 

DAVIS  ELECTRONICS 

636  SHERIDAN  DRIVE,  TONAWANDA,  NEW  YORK 
(716)  874-5848 


sec. 
Base 
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Ian  MacFarlane  WAISNG 
1 02  Columbus  Avenue 
Greenfield  MA    01301 


Design  Your  Own  QRP  Dummy  Load 


useful  beginner's  project 


A  dummy  load  can  prove 
to  be  a  handy  littie 
gadget  when  it  comes  time  to 
tweak-up  the  final  in  your 
handie  talkie,  QRP  rig,  or 
even  (egad!)  CB  set.  Unfor- 
tunately, there  doesn't  seem 
to  be  anything  on  the  market 
that  lends  itself  to  the  task, 


Dummy  Loads  Using 
Standard  5%,  2  W  Resistors 


Watts         Rchar         Reach 


4 

50.0 

100 

2 

4 

75.0 

150 

2 

6 

50.0 

150 

3 

6 

73.3 

220 

3 

8 

50.0 

200 

4 

8 

75.0 

300 

4 

10 

48.0 

240 

5 

12 

50.0 

300 

6 

12 

73.3 

430 

6 

14 

51.4 

360 

7 

14 

72.8 

510 

7 

16 

48.7 

390 

8 

16 

77.5 

620 

8 

IS 

52.2 

470 

9 

18 

75.5 

680 

9 

20 

51.0 

510 

10 

20 

75.0 

750 

10 

22 

74.5 

820 

11 

24 

51.6 

620 

12 

24 

75.8 

910 

12 

26 

52.3 

680 

13 

26 

73.3 

1100 

13 

30 

50.0 

750 

15 

32 

51.2 

820 

16 

32 

75.0 

1200 

16 

34 

76.4 

1300 

17 

36 

50,5 

910 

18 

40 

50.0 

1000 

20 

40 

75.0 

1500 

20 

Table  7.  The  above  design 
values  will  not  result  in  a 
mismatch  greater  than  1.1:7, 
even  when  the  tolerance  is 
worst  caset 


unless  youVe  willing  to  invest 
in  an  expensive  kilowatt 
model.  The  only  way  to  get 
around  it  is  to  build  your 
own,  an  easy  accomplishment 
with  a  little  forethought  and 
a  handful  of  components. 

Choosing  the  Resistors 

Ideally,  the  resistors  in  a 
dummy  load  should  act 
purely  resistive  (no  reactance) 
over  the  frequency  range  they 
are  going  to  be  used.  The 
only  inexpensive  resistors 
that  come  close  to  meeting 
this  requirement  are  the  car- 
bon (composition)  type. 
Wirewound  resistors,  al- 
though cheaper  and  available 
in  higher  wattage  values, 
exhibit  too  much  inductance 
and  are  bothered  by  the  skin 
effect.  By  contrast,  carbon 
resistors  are  less  subject  to 
skin  effect  problems,  so  their 
resistance  stays  fairly  con- 
stant as  the  operating  fre- 
quency increases.  In  carbon 
resistors,  reactance  is  mainly 
due  to  inductive  effects  in  the 
leads  and  stray  capacitance 
between  the  leads  and  nearby 
metal.  These  effects  remain 
negligible  up  to  around  100 
MHz  providing  that  the  re- 
sistors are  properly  mounted 
and  have  values  greater  than 
25  Ohms. 

Proper  mounting  dictates 
that  leads  should  be  kept  as 
short  as  practical,  and  that 
there  should  be  some  separa- 
tion between  adjacent  resis- 
tors. 


Design 

Because  carbon  resistors 
capable  of  handling  more 
than  two  Watts  are  expensive 
and  difficult  to  locate,  the 
only  convenient  way  to 
achieve  high  power  dissipa- 
tion is  to  use  several  resistors 
in  parallel.  This  increases 
reactive  effects,  but  it  offers 
greater  power  dissipation  as 
an  acceptable  trade-off, 
unless  you  need  an  extremely 
accurate  dummy  load.  Also, 
it  should  be  remembered  that 
the  power  rating  of  resistors 
is  a  continuous  "free  air" 
rating,  so  for  short  duty 
cycles,  a  dummy  load  can 
easily  stand  more.  For 
example,  with  the  33%  duty 
cycle  of  SSB  the  power  rating 
may  safely  be  increased  by 
three,  while  the  50%  CW  duty 
cycle  will  allow  an  increase  of 
two.  A  good  rule  to  follow  is 
to  touch  the  resistors  occa- 
sionally. If  they  are  too  hot 
to  handle  then  they  are  dissi- 
pating too  much: 

The  actual  design  of  the 
dummy  load  is  accomplished 
by  starting  with  two  param- 
eters, the  desired  total 
power  dissipation  and  the 
desired  characteristic  resis- 
tance. Assuming  that  all  resis- 
tors have  the  same  values  and 
power  ratings,  the  following 
equations  may  be  used  for 
designing  a  multiple-resistor 
dummy  load:  Number  of 
resistors  needed  =  Desired 
power  dissipation  of  dummy 
load   /  Power  rating  of  each 


resistor,  and  Value  of  each 
resistor  *  Total  resistance  of 
dummy  load  x  Number  of 
resistors  needed;  All  too 
often  the  calculated  value  for 
each  resistor  will  not  be  a 
standard  resistance,  a  factor 
that  will  complicate  matters. 
Table  1  helps  to  sneak  around 
this  problem  by  offering 
values  based  on  the  standard 
two  Watt  resistors. 

Construction 

The  actual  construction 
depends  upon  the  number  of 
resistors  that  the  above  equa- 
tion tells  you  are  needed.  If 
you  can  get  away  with  just 
one,  whether  it  be  a  1/8  or  2 
Watt,  then  the  design  in  Fig. 
1  (a)  should  do  the  job.  Here, 
the  resistor  is  soldered  inside 
a  PL-259  connect,  with  a 
small  metal  plate  soldered  to 
the  end  as  a  shield. 

For  higher  power  opera- 
tion, the  circuit  in  Fig.  1  (b) 
allows  compact  mounting  for 
twenty  resistors  or  more.  In 
this  circuit,  two  copper  or 
brass  plates  are  used  for 
mounting  to  eliminate  capaei- 
tive  coupling  between  adja- 
cent leads.  After  the  S0-239 
connector  has  been  mounted, 
a  series  of  small  holes  are 
drilled  in  both  plates  for  the 
resistors.  A  hole  is  also  drilled 
in  the  center  of  the  back 
plate  and  a  wire  soldered 
between  the  center  conductor 
of  the  coax  connector  and 
the  back  plate  itself.  As 
always,  leads  should  be  kept 
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as  short  as  possible. 

If  shielding  is  what  you 
need,  and  even  higher  power 
dissipation,  then  the  circuit  in 
Fig.  1(c)  may  be  installed 
inside  a  pint  or  one  half  pint 
paint  can.  Transformer  oil 
can  be  added  to  increase  the 
short  duration  power  hand- 
ling capacity  by  a  factor  of 
three  or  four.  A  note  of 
caution  however:  Don't  use 
motor  oil  —  because  of  its 
lower  boiling  point,  it  has  a 
nasty  habit  of  blowing  off 
can  lids,  and  sending  hot  oil 


(&) 


fBJ 


J3H-®-1 


(O 


roBMto  copper 

«JSE  AlfiGS  iHD 
SUPPORT 


'A 


FRGNT  PLATE 


ASSEMBLED  VIEW 


AESlSTCP-i  \M 


Fig.  1.  At  (c)}  the  S-239  connector  is  mounted  in  the  can  fid.  Make  sure  that  the  bottom 
ring  does  not  make  contact  with  the  can. 


all  over  the  place. 

In  the  interest  of  accuracy, 
it's  worth  the  extra  money  to 


invest  in  5%  resistors  for  the 
above  circuits.  This  will  give  a 
tolerance  of  ±2.5  Ohms  for  a 


50  Ohm  dummy  load,  which 
results  in  a  mismatch  of  only 
1.05:1." 


Francis  J.  Piraino  WA3KKM 

Box  86 

Pocono  Summit  PA   1 8346 


Failsafe 
Super  Charger 


--  multi-rate,  too! 


At  my  QTH,  many 
systems  operate  from  a 
12  volt  dc  automobile 
battery.  The  old  saying  "close 
the  barn  door  after  the  horse 
runs  away"  applies  to  me.  My 
QTH  was  burglarized;  now  I 
have  a  burglar  alarm  system. 


My  system  is  simple  yet  quite 
adequate  and  it  operates  from 
117  V  ac  and,  in  case  of 
power  failure,  it  switches  to 
12  Vdc. 

An  automobile  battery 
supplies  the  power,  but 
keeping    the    battery    at    its 


Fig.  1.  Efectronic  battery  charger, 


peak  was  quite  a  problem  and 
it  was  time-consuming.  This  is 
the  reason  for  building  the 
charger.  It  keeps  the  battery 
at  full  charge  and  never  needs 
to  be  disconnected.  In  fact, 
since  building  this  charger,  I 
have  added  a  power  failure 
alarm.  1  have  installed  a  12 
volt  automobile  FM  stereo 
and  tape  player  in  my  den.  I 
operate  my  ham  antenna 
switching  system  from  this 
battery,  and  also  my  2  meter 
FM  transceiver  when  I 
remove  it  from  the  car.  There 
were  a  few  places  I  needed  a 
light,  and  using  a  dome  lamp 
assembly  from  an  old  auto 
worked  perfectly. 

This  charger  is  rather 
simple  and  doesn't  require 
any    expensive     parts.    Ally 


transformer  with  a  voltage 
between  14-24  volts  and 
rated  at  a  few  Amps  can  be 
used.  Mine  was  from  an  old 
battery  charger. 

A  two  gang  rotary  switch 
and  two  9  Ohm  30  Watt 
resistors  are  used  to  give  me 
three  charging  rates  when 
wired  as  shown  in  the 
schematic.  Any  charging  com- 
binations can  be  used 
provided  the  transformer  and 
bridge  rectifier  can  handle  the 
current.  The  SCR  listed  is 
rated  at  7  Amps  with  a  heat 
sink. 

Only  one  meter  is  used  to 
read  voltage  or  current.  The 
meter  shunt  is  in  series  with 
the  positive  lead  to  the 
battery  and  connecting  the 
switch  as  shown  will  give  you 
voltage  or  current.  The  meter 
face  was  reprinted  to  read 
0-1 5  V  dc  and  0-4  Amps, 

The  pulse  transformer  was 
a  small  audio  transformer 
which  was  rewound  to  give  a 
1 :1  turns  ratio  at  approxi- 
mately 20  Ohms  resistance. 
Since  then  i  have  seen  them 
listed  as  SCR  trigger  trans- 
formers. 

The  unijunction  is  used  as 
a  relaxation  oscillator,  and 
the  potentiometer  controls 
the  upper  voltage  limit  for 
the  battery.  When  this  limit  is 
reached,  the  oscillator  stops 
oscillating,  which  in  turn 
stops  triggering  the  SCR.  The 
battery  must  be  connected 
for  the  circuit  to  operate.  If 
the  oscillator  circuit  fails  to 
operate,  reverse  one  of  the 
pulse  transformer  windings. 
The  SCR  needs  a  positive 
spike  at  the  gate  to  fire.  ■ 
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This 

Holiday 

Season 

look  for  value, 

look  for  performance* 

Then  buy  the 

Worlds   Finest 

Amateur  Transceiver* 

GBNAVB! 


4141  Kingman  Dr.,  Indianapolis,  JN  46226 
Phone-in  orders  accepted  (317+546-1111) 


NAME- 


ADDRESS- 


_C!TY_ 


STATE  &  ZIP_ 


_AMATEUR  CALL 


□  GTX-2D0-T  $249?5 

06TX-200    $19995 


G  Lambda/4  2-M  and  6~M  Trunk 
Antenna 


O  GTX-10-S 
DGTX-2 
Q  GTX-1 
□  STX-IT 


.-    -AP  n  TE-II  Tone  Encoder  Pad 
$|g995 

$24995 

$29995 


Payment  by: 

Q  Certified  Check /Money  Order      Q  Personal  Check 
□  C.O.D.  Include  20%  Down 

Note:  Orders  accompanied   by  personal  checks  wM 

two  weeks  to  process. 

20%  Down  Payment  Enclosed.  Charge  Balance  To: 


□  PS-I  AG  Power  Supply  far  use 
with  all  makes  of  transceivers 
14VDC— 6amp 

and  the  following  standard  crystals 

@  $4.50  each $ . 

Non-standard  crystals 

@    $6.50   each:    $ 


$2995 

$29« 
$5995 
$4995 

$6995 


require  about 


#- 


□  BankAmericard 

□  Master  Charge   #. 

□  Interbank       #. 


Expires 
Expires 
Expires 


IN    residents  add  4%  sales  tax:} 
CA  residents  add   6%   sales  iax:J 


$- 


73  All  orders  shipped  post-paid  within  continental  U.S. 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 

D  PSI-18  Optional  Nicad  battery  pack $2995 

$3995 

$1295 

□  TE-III  Tone  Encoder  (for  use  with  GTX-1)  ... ;*49*' 

Add  $4  per  Radio  for  Shipping,  Handling,  and  Crystal  Nett 


□  PS-2  Charger  for  GTX-l(T)  battery  pack 
n  GLC-1  Leather  carrying  case 


|95    J 
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SPECIFICATIONS: 


GENERAL: 

Front  Panel  Size;  SVz,fX2V2ff 
Over- a  If  Dimensions:  IOV2"  deep  X 

SVzff  wide  X  2Wr  high 
Components:  13  Transistors,  10  Diodes 

6  FETS,  4  ICs 
Frequency  Range:  144  to  148  mHz 
Number  of  Channels:  20  plus  2 
Weight:  Approximately  6  !bs. 
Power  Supply:  13.75v  DC  system, 

negative  ground 

RECEIVER: 

Sensitivity: 

12  db  SINAD:  .25  Microvolt 
Selectivity:  ±7-5  KHz,  @  6  db  or  less 
Squelch  Threshold:  0.1  Microvolt 
Modulation  Acceptance:  More  than  5  KH; 
Adjacent  Channel  Rejection:  More  than 

85  db  (±30KHz) 

Intermod  response:  More  than  70  db 
Image  Responses:  More  than  70  db 
Spurious  Response;  More  than  70  db 
Audio  output  Power:  4  Watts  at  less 

than  15%  distortion  (5  Watts  Max) 
Frequency  Stability:  ±.001% 
Circuit  Type:  Double  conversion, 

Superheterodyne,  Crystal  Controlled. 

B  Pole  Crystal  Filter 
Intermediate  Frequencies:  10.7  mHz 

1st  IF;  455  KHz  2nd  IF 
Current  Drain:  (Squelched)  .2  Amps. 
FCC  Certified:  Part  15,  subpart  C 

TRANSMITTER: 

Power  Output:  Hi:  30  Watts  nom„ 

25  Watts  rnin.,  @  14v  DC  input 

Lo:  1  Watt  @  14v  DC  input 
Output  Impedance:  Matches  standard 

50  Ohm  amateur  antennas 
Frequency  Stability:  ±.001% 
Audio  Modulation  Deviation:  Adjustable 

to  10  KHz  max, 

(Factory  set  to  ±5  KHz) 
Current  Drain:  Hi.  6.0  Amps.  Lo  1.7  Amps, 


Just  Unpack  the  GTX-202  and 

Channel  in  for  the  Holidays  . . 

The  GTX-202  is  adaptable  anywhere— at  half  the 
price  of  Synthesis — So,  buy  at  low  acquisition  cost, 

and  add  crystals  later  as  you 
want  or  need  them. 


USE  THIS  HANDY 
ORDER  FORM 


]  GTX-202 


2-Meter  FM 
22  Channels 


n  Ringo  Ranger  ARX-2  6  db  2-M  Base  Antenna 

@  $29.95  % 

□  Lambda/4  2-M  and  6-M  Trunk  Antenna 

@  $29.95  $ 


rj  TE-I  Tone  Encoder  Pad  for 

plug-In  installation  on  most 
amateur  transceivers    @  $59.95  I 


n  TE-I!  Tone  Encoder  Pad  for  installation  on 

most  Hand-Helds  @  $49.95  $ 

□  PS-1  AC  Power  Supply  for  use  with  all  makes 

of  transceivers  14  VDC-6  amps      @  $69.95  $_ 

and  the  following 

Standard  crystals  @  $4.50  each  $ 

Non-Standard  crystals  @  $6.50  each  $ 

Payment  by: 

rj  Certified  Check/ Money  Order     rj  Personal  Check 

□  C.O.D.  Include  20%  Down 

Note:  Orders  accompanied  by  personal  checks  will  require 

about  two  weeks  to  process. 

20%  Down  Payment  Enclosed.  Charge  Balance  To: 

□  BankAmericard  # Expires 

D  Master  Charge    # Expires 

Q  Interbank  # Expires 

IN  residents  add  4%  sales  tax 
CA  residents  add  6%  sales  taxi 


Same  Circuitry  as  used  in  Genave's  famous 
Land  Mobile  transceivers  . . .  Manufactured  in 
America  by  the  same  Government-Inspected 
facility  that  produces  high  quality  reliable 
communications  and  navigations  for  marine 
and  aircraft  industries. 


Be  sure  to  look  for 
the   [jjs      tag. 


4141  Kingman  Dr.,  Indianapolis,  IN  46226 
Phone-in  orders  accepted  (317+548*1111) 


NAME_ 


■:} 


ADDRESS- 


.  CITY_ 


All  orders  shipped  post-paid  within  Continental  U.S. 
Add  $4  per  Radio  for  Shipping, 
Handling,  and  Crystal  Netting. 


STATE  &  ZIP- 


.  AMATEUR  CALL 


I  CLIP  OUT  AND  ORDER  NOW  I 
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Arnold  H.  Rand  W2NYU/WA1JJV 
124  Woo  dcliff  Avenue 
WoodcliffLake  NJ  07675 


The  Amazing 
18"  Antenna 

for  160m 

--get  on  topband  simply 


Many  hams  are  Inter- 
ested in  the  iow 
bands,  but  shy  away  from 
1 60  meters  because  of  the 
size  of  the  antenna  needed. 
Many  of  these  same  hams 
have  the  makings  of  an  excel  - 
lent  antenna  for  this  band,  in 
the  form  of  their  tower  and 
beam  installation.  With  an 
easily     added     modification, 


they  could  be  on  "topband." 
The  required  additional 
space?  About  1 8  inches! 

A  tower  can  be  used  as  the 
grounded  leg  of  a  short 
unipole.  (A  unipole  is  half  of 
a  dipoie,  with  the  missing  half 
replaced  by  a  ground  plane.) 
An  added  downlead  makes 
the  antenna  a  folded  unipole 
(half  of  a  folded  dipoie)  and 


s 


COAX        Q #- 


DOWNLEAD 


50 
FOOT 

TOWER 


G40pF 


OMEGA  MATCH    WIRING 


30  in  TUBING 
CLAMPED  WITH 

RADIATOR  CLAMPS 

DOWNLEAD 
—  SPACED   !9  INCHES 


Fig.  7.  The  "hairpin"  on  top. 


does  some  nice  things  for  us 
—  not  the  least  of  which  is 
enabling  us  to  more  easily 
secure  a  good  match  to  50  or 
IS  Ohm  feedline.  Let's  see 
why  this  happens. 

At  2  MHz,  a  50  foot  tower 
is  a  short  (.1  wavelength) 
antenna,  and  an  antenna  this 
short  is  highly  reactive.  If  it 
were  fed  as  a  conventional 
vertical  (as  you  might  feed  a 
short  vertical  mobile  antenna 
on  another  band),  it  would 
require  a  large,  lossy,  and 
physically  awkward 
inductance  to  cancel  the 
reactance,  and  would  be 
difficult  to  adjust  properly.  It 
would  also  display  a  very  low 
radiation  resistance,  on  the 
order  of  .5  Ohms,  and  be  a 
very  inefficient  system. 

Adding  a  downlead  to 
form  a  folded  unipole  has  the 
effect  of  raising  the 
impedance  by  a  factor  of  4 
(as  does  a  folded  dipoie 
compared  to  a  dipoie),  and 
therefore     the     radiation 


resistance  is  raised  and  the 
ground  losses  reduced  by  the 
same  factor. 

The  downlead  acts  in  the 
same  manner  as  the  gamma 
rod  on  a  beam  assembly,  and 
changes  the  sign  of  the 
reactance.  The  required 
matching  network  is  now  a 
capacitive  one,  and  is 
therefore  a  more  easily 
adjusted  device.  If  we  take  a 
page  from  the  beam  designers 
and  add  an  additional  shunt 
capacitor,  we  form  an 
omegamatch,  a  network 
which  has  even  more 
flexibility  and  will  match  a 
wide  range  of 
antenna/feed  line  impedances 
with  ease. 

The  folded  unipole  is  a 
broadbanded  system,  and  wilt 
tolerate  greater  excursions 
from  tune-up  frequency 
before  swr  becomes  excessive. 
Any  25  kHz  segment  may  be 
covered,  with  no  retuning 
necessary  and  swr  remaining 
below  1.5/1. 

My  tower  installation  is 
composed  of  a  Rohn  foldover 
50  foot,  with  a  TH3  tribander 
and  a  couple  of  inverted  vees 
for  other  bands,  and  a  two 
meter  beam.  To  add  the 
downlead,  I  used  a  30  inch 
piece  of  Vi  inch  aluminum 
tubing,  clamped  to  the  tower 
with  stainless  steel  hose 
clamps.  The  downlead,  a 
piece  of  #16  stranded,  is 
attached  to  the  tubing  at  a 
point  18  inches  away  from 
the  tower,  using  a  lug  and  a 
self-tapping  screw.  A  short 
wire  is  attached  to  the  tubing 
in  the  same  manner,  and  the 
free  end  is  secured  to  the 
tower  under  a  structure  bolt. 
This  gives  a  solid,  low 
resistance  connection  to  the 
tower  —  without  requiring 
any  holes  to  be  drilled  in  the 
structure.  The  downlead  is 
secured  to  the  base  of  the 
tower  using  another  30  inch 
tubing  and  clamp 
arrangement.  An  insulator 
and  short  lead  to  the 
omegamatch  assembly 
complete  the  installation. 


52 


The  omegamatch  assembly 
is  bulk  using  a  couple  of  old 
dual  360  pF  variables 
salvaged  from  an  old  radio.  I 
would  recommend  wider 
spacing  if  possible,  especially 
if  higher  power  is  authorized 
in  your  area,  but  running  the 
legal  (nighttime)  power  of 
1 00  Watts  input  has  not 
caused  any  arcover.  Use 
heavy  wire  to  make  the 
various  connections,  as  the 
current  is  high.  I  enclosed  the 
omegamatch  unit  in  a  plastic 
Tupperware   refrigerator  box 


with  a  tight-fitting  lid,  and 
have  had  no  problems  due  to 
moisture.  There  is  rf  present 
on  the  rotor  of  the  series 
capacitor,  so  use  adequate 
knobs. 

Tune-up  is  accomplished 
using  a  grid  dipper  and 
antenna  scope  (or  just  feed 
low  power  to  the  system  and 
adjust  for  best  swr).  A  1/1 
match  at  tune-up  frequency  is 
easily  obtained,  and  my 
installation  enabled  me  to  go 
20  kHz  above  or  below  this 
frequency     with     less     than 


1 .4/1  swr.  Signal  reports  have 
compared  favorably  with 
other  stations  running 
comparable  power  with 
full-sized  antennas. 

This,  (ike  all  verticals, 
requires  a  good  ground 
system  —  not  just  a  pipe  a 
few  feet  in  the  ground. 
Radials,  as  long  as  possible 
(up  to  a  quarter  wave)  and  as 
many  as  practical,  will  assure 
a  good  system.  They  may 
either  be  laid  on  top  of  the 
ground  with  spikes  to  secure 
them,  or  buried  an  inch  or  so 


in  the  ground.  I  used  an 
electric  edger,  and  installed 
25  radials  in  a  short  time.  All 
wires  should  be  soldered  to  a 
common  ground  bus,  and  this 
is  attached  to  the  tower  with 
a  large  Jug.  Shield  from  a 
piece  of  scrap  coax  makes  a 
good  source  of  copper  bus 
strap. 

I  hope  this  approach  to 
the  antenna  problem  will 
encourage  others  to  try 
topband.  It's  a  challenge,  and 
fun.  See  you  on  the  low 
end?  ■ 


Most  projects  hams  try 
to  build  start  with  a 
schematic,  and  most  circuit 
board  kits  tell  you  to  draw 
the  layout  on  the  board  and 
etch.  The  trouble  is  getting 
from  one  step  to  the  other. 

The  method  I  use  requires 
the  simplest  of  tools  and  pro- 
vides a  template  layout  of  the 
foil  side  of  the  board,  a  tem- 
plate for  drilling  the  board, 
and  a  component  layout. 

The  materials  required  are 
as  follows:  a  hat  pin,  medium 
weight  cardboard,  a  fine 
point  pen,  scissors,  and  some 
components  (resistors,  capa- 
citors, etc.). 

First  cut  the  cardboard  to 
the  size  of  the  required  PC 
board,  and  mark  all  mounting 
holes  with  the  pen.  Next, 
bend  the  component  leads  to 
the  proper  length  for  use  on  a 
board.  Place  the  lead  ends  of 
the  component  on  cardboard 
and  mark  by  pushing  the  pin 
through  the  cardboard,  as 
shown  in  Fig.  1 . 

Next,  using  the  pen,  draw 
a  line  between  the  pin  marks 
and  indicate  the  component 
number  or  value  as  shown  in 
Fig.  2.  This  will  work  as  your 
component  placement  guide 
during  assembly. 

As  you  locate  more  parts 


Dennis  J.  Sommers  WB4TTY 
Route  2  Box  68- A9 
Central  SC  29630 


A  Great  Way  to 
Lay  Out  PC  Boards 


-  -  new  use  for  shirt  cardboards 


on  the  cardboard,  turn  it  over 
and  draw  in  foil  areas  as 
shown  in  Fig.  3.  This  will 
serve  as  your  layout  for  the 
project.  Also,  when  the  card- 
board    is    placed    over    the 


circuit  board,  the  pin  holes 
can  be  used  to  lay  out  the 
location  of  holes  in  the 
board. 

By  doing  your  design  this 
way    you    can    get    the   best 


layout,  and  if  it  flops,  all  you 
lose  is  a  piece  of  cardboard.  ■ 


Fig.  h 


Fig.  2. 


Fig.  3. 
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Jan  MacFarlane  WA1SNG 
1 02  Columbus  Ave. 
Greenfield  MA  01301 


Replacing  the  Knife  Switch 


-  -  simple  TR  system  for  the  Novice 


How  many  of  us  start 
our  first  ham  station 
with  manual  trans  mi  t~receive 
switching?  You  know,  "real" 
manual  switching.  First  the 
other  guy  turns  it  over  to 
you,  then  you  throw  the  re- 
ceiver into  standby,  then  you- 
throw  the  transmitter  out  of 
standby,  and  finally  you  fran- 
tically flip  that  little  knife 
switch  that  does  all  the 
antenna  changeover  work. 
Maybe  you've  even  forgotten 
all  about  it  by  now,  but 
chances  are  that  many  of  the 
Novices  who  are  reading  this 
are  pretty  familiar  with  how 
it  feels  to  wonder  if  the  other 
fellow  gave  up  on  you  during 
the  intermission.  It's  not  an 
impossible  situation  to 
remedy,    though.    For   about 


P 


two  thirds  the  cost  of  the 
popular  Dow  Key  "60" 
coaxial  relay,  you  can  build  a 
1000  W  capacity  transceive 
switch  that  gives  you  con- 
venient one  switch  operation. 

The  heart  of  this  little 
gadget  is  a  Kurman  115  V  rf 
power  relay,  available  from 
Lafayette  Radio  Electronics. 
This  may  be  expensive,  but 
compared  to  virtually  any 
similar  rf  relay,  the  cost  is  a 
really  solid  investment.  It  has 
quite  impressive  specs. 

The  relay  coil  itself  draws 
about  a  Watt  at  1 1 5  V,  but  if 
you  prefer  odd  coil  voltages, 
models  are  available  with  6, 
12,  and  110  V  dc  coils.  The 
DPDT,     self -wiping    contacts 


are  capable  of  handling  1.5 
kW  at  frequencies  up  to  450 
MHz,  Standard  G-7  insulating 
bridges  provide  excellent  rf 
isolation  between  contacts. 
The  relay  can  be  easily 
mounted  on  one  side  of  your 
enclosure  by  using  the  four 
tapped  #6-32  mounting  holes 
provided. 

Construction 

A  four  pole,  three  positron 
telephone  lever  switch  is  used 
for  the  front  panel  transceive 
switching.  The  middle  posi- 
tion provides  a  standby  con- 
dition for  both  transmitter 
and  receiver.  Two  of  the 
DPDT  contacts  are  used  to 
switch  the  transmitter  and 
receiver  standby  circuits, 
while  the  third  energizes  the 
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Fig.  1.  Optional  switch  SI  (SPOT  toggle)  is  shown  in,  the  off  position,  while  S2  (4PDT 
telephone  lever  switch)  is  shown  in  the  transmit  position.  CI -6:  .001  uF>  1  kV,  disc  ceramic. 
K1;  DPDT  rf  power  relay  (Lafayette  #30E2221 7).  S01-3:  SO-239  female  coax  connectors. 
S04:  4  pin  socket,  ail  pins  well  isolated  from  chassis,  capable  of  2  A.  Enclosure:  Radio  Shack 
5-1/4"  x  3"  x  5-7/8' " metal  cabinet. 


relay.  On  my  model,  the 
fourth  contact  was  used  to 
short  the  receiver  antenna 
terminals  during  transmit, 
thus  providing  extra  protec- 
tion from  front  end  burnout. 

Three  SO-239  female  coax 
connectors  were  mounted  on 
the  rear  panel  to  provide 
standard  interconnection  to 
any  rig.  The  power  cord  Is 
also  mounted  on  the  back  of 
the  Radio  Shack  5-1  /4"  x  3" 
x  5-7/8"  cabinet,  being 
passed  through  a  grommet  for 
safety's  sake.  Additionally,  a 
four  pin  socket  is  mounted 
below  the  coax  connectors 
for  hookup  to  the  receiver 
and  transmitter  standby  cir- 
cuits. Since  transmitter 
standby  is  often  just  a 
switching  of  the  primary  of 
the  plate  transformer,  the 
socket  pins  must  be  capable 
of  handling  2  A  or  so.  An 
optional  power  switch  can  be 
installed,  as  indicated  on  the 
schematic,  but  it's  not  really 
necessary  because  the  relay 
will  be  turned  off  anyway 
when  the  lever  switch  is  in 
the  center  position. 

For  most  applications,  the 
.001  uF  bypass  capacitors 
will  adequately  prevent  rf 
from  riding  out  on  the  in- 
coming power  leads.  How- 
ever, leads  should  be  kept 
short  on  the  capacitors  by- 
passing the  relay  coil  since 
such  coils  tend  to  pick  up  a 
lot  of  rf  at  high  frequencies 
and  subsequently  put  ft  right 
into  the  power  line.  Also,  if 
the  transceive  switch  is  in- 
tended to  be  operated  into  a 
constant  impedance,  then 
coax  is  suggested  for  all  rf 
carrying  leads  within  the  box. 

This  switching  system 
allows  considerable  versatility 
at  nearly  any  power  level  and 
with  virtually  any  equipment. 
I  experienced  only  one  diffi- 
culty. It  may  be  necessary  to 
weight  down  the  entire 
assembly  to  prevent  it  from 
moving  all  over  the  place 
when  the  lever  is  thrown. 

Otherwise,  you  should 
have  a  reliable  switch  that 
will  serve  your  needs  for 
many  years  to  come,  no 
matter  how  much  your  other 
equipment  changes.  ■ 
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Hold  it! 


Take  hold  of  SSB  with  these 
two  low  cost  twins.  ICOM'S  new  portable  IC-202  and  IC-502  put  it  within 
your  reach  wherever  you  are.  You  can  take  it  with  you  to  the  hill  top,  the 
highways,  or  the  beach.  Three  portable  watts  PEP  on  two  meters  or  six! 

Hello,  DX!  The  ICOM  quality  and  excellent  receiver  characteristics  of  this 
pair  make  bulky  converters  and  low  band  rigs  unnecessary  for  getting 
started  in  SSB-VHF.  You  just  add  your  linear  amp,  if  you  wish,  connect  to 
the  antenna,  and  DX!  With  the  202  you  may  talk  through  OSCAR  VI  and 
VII!  Even  transceive  with  an  "up"  receiving  converter!  The  IC-502,  simi- 
larly, makes  use  of  six  meters  in  ways  that  you  would  have  always  liked  but 
could  never  have  before.  In  fact,  there  are  so  many  things  to  try,  it's  like 
opening  a  new  band. 

Take  hold  of  Single  Side  Band.  Take  hold  of  some  excitement.  Take  two. 


IC-202 

2  Meter  SSB  -  3  Watts  PEP  •  True  IF  Noise  Blanker 
Switched  DiaJ  Lights  •  Internal  Batteries  ■  200KHz 
VXO  Tuning  -  144.0,  144.2  +  2  More!  ■  R1T1 


IC-502 

6  Meter  SSB  •  3  Watts  PEP  •  True  IF  Noise  Blanker 
Switched  Dial  Lights  -  Internal  Batteries  *  SOOKHz 
VFO*  RITI 


VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


Distributed  by: 


ICOM 


ICOM  WEST,  INC. 

Suite  3 

13256  Northrup  Way 
Bellevue,  Wash.  98005 
(206)  747-9020 


ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 
Dallas,  Texas  75234 
(214)  620-2780 


$25  for  a  Connector? 
You're  Crazy! 


-  -  do-it-yourself  7/8"  coax  connectors 


Kenneth  R.  Leiser  W9DOR 
364  Normandy  Lane 
Grayslake  Jh   60030 


Measurement  of  output 
power  at  the  trans- 
mitter, In  comparison  to  out- 
put power  at  the  antenna  end 
of  a  transmission  line,  will 
show  how  much  power  is  lost 
in  the  transmission  line.  You 
may  be  shocked  at  how  high 


this  loss  really  is,  especially  if 
you  are  using  conventional 
coax  for  your  transmission 
line.  Power  lost  is  power 
wasted  and  remember  that 
transmission  line  loss  affects 
your  received  signals  as  well. 
Loss     in      received     signal 


Photos  courtesy  of  Lynn  Finch  WN0WYC 


Component  parts  of  connector  unit  prepared  for  assembling.  Connector  pin  is  soldered  in  place. 
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strength  is  usually  of  more 
concern  than  loss  affecting 
transmitted  signals. 

Loss  in  a  transmission  line 
becomes  greater  as  the  fre- 
quency is  increased.  There- 
fore, loss  is  of  considerable 
importance  for  the  420  MHz 
band  which  is  becoming  quite 
popular  due  to  satellite,  ATV, 
EME  and  other  types  of  com- 
munications. "Put  your 
antenna  up  as  high  as 
possible,  but  keep  your  trans- 
mission line  as  short  as 
possible"  may  be  good 
advice,  but  it  is  not  an  easy 
thing  to  do.  The  longer  your 
transmission  fine,  the  greater 
the  loss. 

One  way  to  reduce  trans- 
mission line  loss  is  to  use 
7/8"  helical  wound  cable. 
This  type  of  cable  is  available 
and  often  can  be  found  at 
hamfests,  usually  at  very 
reasonable  prices.  Sometimes 
it  is  "used"  cable,  still  in 
excellent  condition  after 
being  retired  from  a  com- 
mercial installation.  The  price 
of  helical  cable  may  be  con- 
siderably less  than  conven- 
tional coax. 

The   7/8"    helical    wound 


cable  is  semi-rigid  and 
measures  about  1"  in 
diameter,  including  the  pro- 
tective outer  jacket.  It  has  a 
hollow  1/4"  diameter  copper 
center  conductor  and  7/8" 
helical  wound  copper  outer 
conductor  with  teflon 
dielectric  between  the  two. 
This  high  quality,  52  Ohm 
impedance  cable  has  much 
lower  loss  than  conventional 
coax  and  should  provide 
many  years  of  excellent  ser- 
vice in  an  amateur  installa- 
tion. 

So,  what  about  con- 
nectors? They  are  necessary 
when  using  7/8"  helical 
wound  cable,  but  many  ama- 
teurs have  been  discouraged 
from  buying  or  using  it  when 
they  learn  the  connectors 
would  cost  several  times  more 
than  the  cable  itself.  These 
connectors  are  difficult  to 
obtain,  and  they  are  very 
expensive.  Also,  they  are  not 
normally  available  on  the 
surplus  market.  So  how  can 
you  use  quality  cable  without 
spending  a  small  fortune  on 


accessories?  Why  not  make 
your  own  connectors?  This  is 
how  I  solved  the  problem  of 
using  7/8"  helical  wound 
cable. 

Common  tools  are  used, 
and  the  few  parts  required 
should  be  easily  obtained  at 
low  cost.  The  parts  list  for 
one  cable  connector  assembly 
consists  of  one  UG-680/U 
"N"  type  connector,  one  1" 
length  of  standard  1 "  copper 
pipe,  one  standard  V*  copper 
pipe  cap,  two  size  12  stainless 
steel  hose  clamps,  and  one 
3/4"  length  of  1/4"  diameter 
brass  rod  (copper  rod  should 
work  equally  well). 

Using  a  hacksaw,  make 
eight  5I&"  long  slots  in  one 
end  of  the  1  "  length  of  pipe. 
Saw  similar  slots  in  the  open 
end  of  the  pipe  cap.  With  a 
chassis  punch  make  a  5/8" 
hole  in  the  center  of  the 
closed  end  of  the  pipe  cap. 

Unsolder  and  remove  the 
wire  terminal  lug  from  the 
center  pin  of  the  connector, 
saw  two  1  /2"  long  right  angle 
slots  in  one  end  of  the  brass 


Close-up  of  'TV"  type  connector  with  fabricated  center  pin. 
The  threaded  portion  of  the  pin  is  immaterial. 


Expanded  end  of  connector  pin  shown  provides  snug  fit  into 
center  conductor  of  cable. 


The  completely  assembled  product  ready  for  weather  proofing 
and  final  installation. 
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rod,  and  round  the  end  off 

slightly  with  a  file.  The  four 
pieces  from  sawing  the  slots 
should  be  spread  enough  to 
provide  a  good  snug  fit  when 
inserted  into  the  1/4"  center 
conductor  of  the  cable. 
Center  and  drill  a  small  hole 
in  the  other  end  of  the  rod, 
to  slip  over  the  end  pin  of  the 
connector.  Using  a  small 
torch,  solder  the  connector 
pin  in  place. 

Remove  a  1  "  length  of  the 
protective  outer  jacket  from 
the  end  of  the  cable.  Then 
slip   the   slotted   end   of   the 


pipe  over  the  outer  conductor 
of  the  cable,  and  secure  with 
a  hose  clamp  at  the  slotted 
end.  Be  sure  that  the  other 
end  of  the  pipe  is  flush  with 
the  end  of  the  cable,  then 
tighten  the  hose  clamp. 

{Mount  the  connector  in 
the  pipe  cap  with  lock  washer 
and  nut  and  tighten  securely. 
Assemble  by  sliding  the  ex- 
panded end  of  the  connector 
pin  into  the  center  conductor 
of  the  cable.  The  slotted  end 
of  the  pipe  cap  should  slide 
1/2"  over  the  pipe  previously 
secured  in  place.  Secure  the 


pipe  cap  in  place  by  placing  a 
second  hose  clamp  at  the 
slotted  end  and  tightening  the 
clamp. 

For  Jong  term  stability,  it 
is  desirable  that  all  connector 
parts  be  silver  plated  before 
assembly.  This  is  not  abso- 
lutely necessary,  however, 
since  the  cable  conductors 
themselves  are  bare  copper. 
Be  sure  to  thoroughly 
weatherproof  the  entire  con- 
nector assembly.  I  use  a 
silicone  rubber  sealer  and  it 
works  fine.  "N"  connectors 
are     supposedly     ''weather- 


proof," but  I  use  sealer  to  be 
sure. 

If  you  remembered  that 
there  are  two  ends  on  your 
cable,  then  you  probably 
doubled  the  quantity  of  each 
item  required.  If  so,  you  are 
ready  to  make  a  connector 
assembly  for  the  other  end  of 
your  cable.  Install  it,  and 
start  enjoying  the  advantages 
of  using  a  low  loss  trans- 
mission line  without  the 
headache  of  special  (and  ex- 
pensive) connectors.  I  think 
you  will  agree  the  results  are 
well  worth  the  effort.  ■ 


Donald  L.  Upp  V/B8STQ 
52  East  Sherry  Drive 
TrotwoodOH  45426 


Now  You  Can  Synthesize 

-  -  the  VHF  Engineering  approach  to  2m  happiness 


After  nearly  two  years 
of  active  crystal 
buying,  otherwise  known  as  2 
meter  operating,  I  finally 
broke  down  and  started  shop- 
ping for  a  synthesizer.  Being 
known  as  one  so  tight  that  I 
squeak  when  1  walk,  cost 
effectiveness  was  a  prime 
requirement-  My  attention 
was  captured  by  the  VHF 
Engineering  Synthesizer  11  ad 
in  the  Dayton  Hamvention 
program  and  then  by  their 
exhibit,  when  they  intro- 
duced the  unit,  in  April.  This 
unit  also  met  requirement 
number  two  —  1  could 
assemble  it  myself. 

So  I  ordered  one.  I  was 
told  it  would  be  about  six 
weeks  for  delivery.  It  came 
July  12th  (Monday),  which 
comes  out  to  eleven  weeks, 
not  too  far  off  my  own  guess 
of  ten  weeks,  as  this  was  a 
new  product.  In  my  later 
conversations  with  VHF,  they 
said  they  did  not  get  satis- 
factory boards  until  the  first 
of  July.  So  they  were  very 
prompt  in  sending  out  the 
kits  once  they  got  going. 


The  wait  for  good  boards 
was  worth  it.  I  didn't  start  on 
assembly  until  Wednesday 
night  about  nine  pm,  and  quit 
at  eleven-thirty,  and  did  the 
same  on  Thursday  and 
Friday,  then  played  golf 
Saturday.  Sunday  morning  I 
worked  DX  on  the  low  bands, 
and  still  put  the  synthesizer 
on  the  air  about  four  pm 
Sunday.  With  no  snags. 

Well,  almost  none.  I  made 
one  error  at  eleven  pm  on 
Saturday  that  was  my  own 
fault  —  I  wired  the  thumb- 
wheel switch  multi-wire 
ribbon  conductor  THROUGH 
the  switch  mounting  hole 
instead  of  OVER  the  front 
panel,  so  I  had  fourteen  wires 
to  remove  and  redo.  Judging 
from  the  manual  (which  is 
very  well  done),  the  author- 
was  left-handed.  The  whole 
thing  was  much  easier  in 
reversed  sequence. 

Also,  1  broke  two  tuning 
slugs  working  on  the  VCO 
coil,  as  the  coil  form  tightens 
down  on  the  slug  due  to  the 
pressure     of     the     grommet 


against  the  plastic  form.  This 
is  not  a  serious  problem,  just 
an  aggravation.  But  be  sure 
you  have  clean-running, 
lubricated  threads  when  you 
do  this  part  of  the  assembly, 
and  put  the  slug  in  long  after 
the  can  is  bead-soldered  to 
the  board. 

Since  this  was  one  of  their 
first  production  units,  I 
expected  to  find  several 
board  or  instruction  errors. 
There  were  none  on  the 
board  (which  is  a  good 
quality,  double-sided  board 
with  all  components  on  one 
side).  No  parts  were  missing 
or  bad,  and  I  only  caught  two 
instruction  errors,  one  very 
minor.  The  major  one  is 
obvious  —  in  the  section  on 
receiver  output  alignment, 
the  chokes  L-2  and  L-3  are 
being  adjusted,  and  in  one 
line  it  says  "realign  L-1  and 
L-2"  where  it  means  L-2  and 
L-3,  as  L-1  is  the  VCO  coil. 

The  minor  -  error  is 
omission  of  the  holes  for  the 
LM309K  and  the  transistor 
leads   in  the  chassis  drawing 


on  page  16.  And  there  was 
one  minor  sheet  metal 
problem  with  the  alignment 
hole  for  the  offset  selector 
switch  being  too  small.  I  just 
used  an  ice  pick  to 
"persuade"    it   open  slightly. 

The  unit  works  well,  with 
nothing  but  good  reports  on 
audio  quality  and  frequency 
stability.  Construction  was 
clean  and  simple,  everything 
worked.  I  did  add  an  LED 
pilot  light  (LED  and  330 
Ohm  resistor  from  the 
thumbwheel  switch  five  volt 
common  to  ground)  to  let  me 
know  the  unit  is  energized. 
There  is  one  minor  drawback. 
Since  the  Synthesizer  II 
programs  offsets  up  to  10 
MHz  in  100  kHz  steps,  I  can't 
program  the  146.115-146,70 
pair  used  in  Cincinnati.  But 
with  five  other  positions  on 
my  HW-202,  I  don't  really 
feel  too  bad  about  that. 

All  in  all,  the  $169.50  kit 
price  was  an  excellent  cost 
effective  purchase,  and  is  a 
real  help  to  the  construction 
ego  by  working  the  first 
time.  ■ 
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THE 

ULTIMATE 
in 

Versatility. 


ONL  Y  THE  EBC- 144  JR.  HAS: 

if  All  repeater  offsets 
if  More  than  20  Watts  ofrf 
3|c  Better  than  .35  uV sensitivity 
if  Dynamic  microphone 
if  Full  coverage  143.5  to  148.5  MHz 
if   Two  frequency  monitoring 
if  More  than  4  Watts  of  audio 
if   Lighted  front  panel 
if   Selectivity    with   10  poles  of  crystal 
filtering 


AVAILABLE  NOW  FOR  ONLY 


For  your  EBC-144  Jr.  send  $529.95 
. . .  we'll  pay  the  shipping. 


Need  to  be  Convinced? . 


Write: 

15  River  Street  New  RocheUe  NY  10801 
(914)  235-9400 


emergency 
beacon  corp. 


(A  Public  Corporation) 
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SOUTHCOM  HEAVY-DUTY  SLIDE  MOUNTS  ARE 
DIFFERENT.  HEAVY-GAUGE  STEEL  SLIDES 
ON  PLASTIC  GUIDES  FOR  SMOOTH  OPERATION. 
POWER  AND  SPEAKER  CONNECTIONS  ARE  SE- 
CURE THROUGH  COMPUTERTYPE  CON- 
NECTORS. A  STAINLESS  STEEL  LATCH  HOLDS 
THOSE  CONNECTIONS  UNTIL  YOU  REMOVE 
YOUR  UNIT.  PROVISION  IS  MADE  FOR  LOCK 
BY  A  USER-PROVIDED  PADLOCK. 


FOR  TWO-WAY  RADIO  USERS,  THE  MB-3  PRO- 
VIDES A  NEW  MINIATURE  COAX  CONNECTOR 
DESIGNED  FOR  DEMANDING  UHF  APPLI- 
CATIONS. OTHERS  MAY  CLAIM  NO  SWR  OR 
LOSS.   .  .WE  CAN   GUARANTEE   IT! 

WHETHER   YOUR  UNIT    IS   A    "MICRO"    OR    A 
HEAVYWEIGHT.    .    .MOUNTED    IN    CAR,    TRUCK 
OR  BOAT,  A  SOUTHCOM  SLIDE  MOUNT  INSURES 
"PERMANENT     INSTALLATION"     OPERATION 
WITH     INSTANT     IN/OUT    SAFETY     AND    CON- 
VENIENCE.  ASK  YOUR  DEALER  FOR  A  SOUTH- 
COM   SLIDE  MOUNT  TODAY. 


MB-3  (ILLUSTRATED)   FOR  2-WAY  RADIO  S19.95 

MB-2  (NO  ANTENNA  CONNECTIONS)   FOR  TAPE  DECKS  $14.95 
MB-1   MOUNT  ONLY,  WITH  NO  WIRING  S   7.25 


SOUTHCOM,  INC, 

P.O.Box  11212 

Ft.  Worth,  Tex.    76109 


The  555  timer  integrated 
circuit  can  easily  be 
made  into  an  inexpensive 
linear  frequency  meter  cover- 
ing the  audio  spectrum.  The 
555  is  used  in  a  monostabie 
multivibrator  circuit.  The 
monostabie  puts  out  a  fixed 
time-width  pulse,  which  is 
triggered  by  the  unknown 
input  frequency. 

Referring  to  Fig.  1,  tran- 
sistors Ql  and  Q2  are  used  as 
an  input  Schmitt  trigger.  The 
unknown  frequency  input  is 
clipped  between  9  volts  and 
ground  by  these  transistors. 
Positive  feedback  is  used  to 
insure  the  waveforms  have 
fast,  clean -edges.  The  output 
of  Q2  is  a  square  pulse  with 
the  same  frequency  as  the 
input  signal.  The  output  of 
Q2  is  differentiated  by  C2 
and  R2  to  provide  a  short 
pulse  for  the  555.  A  small 
signal  diode  is  connected 
across  the  differentiator  to 
insure  that  the  555  input 
never  exceeds  9  volts.  The 
555  is  connected  in  the 
standard  monostabie  circuit. 
Since  a  Schmitt  is  used  to 
trigger  the  monostabie, 
square,  sine  and  ramp  type 
waveforms  may  be  used  at 
the  input  to  the  frequency 
meter.  A  nominal  voltage  of  1 
volt  rms  is  required  to  trigger 
the  Schmitt  circuit. 

The  range  scale  timing 
resistors  R3,  which  determine 
the  monostabie  pulsewidth, 
are  small  potentiometers 
mounted  directly  on  the 
circuit  board.  These  pots  are 
used  to  calibrate  each  fre- 
quency scale. 


Gene  Hinkle  WA5KPG 
9503  Gambel's  Quail  Tr^l 
Austin  TX   78758 


\C  Audio  Frequency  Meter 


-  -  another  use  for  the  555 


The  output  of  the  mono- 
stable  is  a  fixed  width  pulse. 
Every  time  a  zero  crossing  of 
the  unknown  frequency 
occurs,  the  monostabie  is 
triggered.  Thus,  as  the  fre- 
quency of  the  trigger  pulse 
increases,  the  monostabie 
output  has  a  greater  and 
greater  duty  cycle.  The  fre- 
quency limit  on  any  one 
range  is  determined  by  the 
R3C3  time  constant  chosen. 
As  the  input  frequency 
becomes  too  great,  the  mono- 
stable  output  will  never 
return  to  zero,  because  of 
constant  re-triggering,  and  a 
constant  9  volts  will  appear  at 
the  output. 

The  monostabie  output  is 
a  pulse  with  a  duty  cycle 
dependent  upon  the  input 
frequency.  Thus,  by  inte- 
grating or  averaging  the 
output  waveform,  a  dc 
voltage  is  developed.  This 
voltage  is  directly  related  to 


frequency.  Resistor  and 
capacitor  R4C4  is  used  as  a 
pulse  averager,  important  on 
the  lower  range  setting.  As 
the  input  frequency  increases, 
the  panel  meter  itself  can  act 
as  a  waveform  averager.  Input 
frequencies  greater  than  50 
Hz  will  be  averaged  by  the 
meter  fairly  well;  however,  at 
lower  frequencies  the  meter 
will  respond  to  each  cycie  of 
the  unknown  frequency 
input.  The  meter  is  used  as  a 
high  impedance  voltmeter.  A 
1  tnA  meter  could  be  sub- 
stituted with  a  change  of 
resistor  R5.  For  a  1  mA 
meter,  R5  should  be  about 
9.1k  and  R4C4  should  be 
changed  appropriately.  R4 
should  be  a  factor  of  ten  less 
than  R5,  and  the  same  R4C4 
time  constant  should  be  kept. 
This  would  make  C4  a  very 
large  value,  so  R4C4  could  be 
left  out  if  the  lower  fre- 
quencies are  of  little  interest 


Fig,  7.  555  timer  frequency  meter. 
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(less  than  50  Hz). 

The  range  scales  are  set  up 
in  decades.  To  calibrate  each 
scale,  a  standard  input  fre- 
quency is  connected  to  the 
input.  About  1  volt  rms  is 
needed  to  trigger  the  first 
stage.  The  monostabie  output 
pulse  period  must  be  less  than 
the  maximum  input  fre- 
quency to  be  measured  on 
each  scale.  With  the  maxi- 
mum  input  frequency 
applied,  each  range  potenti- 
ometer should  be  adjusted 
until  the  value  of  the  input 
frequency  corresponds  to  the 
full  scale  meter  reading.  The 
duty  cycle  of  the  monostabie 
should  be  roughly  90%  at  the 
maximum  frequency  input 
for  each  scale.  This  will  give 
the  maximum  dynamic  range 
on  each  scale  setting.  If,  for  a 
90%  duty  cycle,  the  meter 
will  not  read  full  scale,  meter 
resistor  R5  should  be  lowered 
accordingly.  Each  scale 
setting  should  be  calibrated 
by  adjusting  the  respective 
R3  potentiometer. 

During  operation,  when 
the  scale  reads  off  scale  on 
any  range,  the  scale  should  be 
changed  to  the  next  higher 
setting.  Once  calibrated,  this 
frequency  meter  should  read 
within  5%  of  full  scale.  The 
useful  frequency  range  of  the 
meter  is  from  tens  of  Hertz  to 
well  over  50  kHz.  Although 
decade  ranges  are  shown,  the 
ranges  between  the  decades 
can  easily  be  added  to  give  as 
many  frequency  ranges  as 
deemed  necessary.  ■ 
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Thomas  E.  Hutchinson  VE3CWY 
35  Warrender  Ave.,  Apt  208 
Islington,  Ontario 
Canada  M9B  5Z5 


Hutchinson's  Remedy 

-  -  the  chirpless  CW  machine 


If  you  have  ever  built  your 
own  rig  with  vfo  control, 
you  will  know  that  it  is 
nearly  impossible  to  key  the 
vfo  and  maintain  a  chirpfree 
note.  You  can  often  get  away 
with  keying  the  oscillator 
when  operating  on  3.5  MHz 
or  7  MHz,  but  at  14,  21  or  28 
MHz  small  changes  in  the  vfo 


frequency  caused  by  keying 
become  magnified  many 
times.  The  resulting  "note/' 
if  not  embarrassing,  is  not 
easy  to  copy. 

There  have  been  two  com- 
mon remedies  that  1  know  of 
to  achieve  chirpfree  opera- 
tion. The  first  is  differential 
keying,     described     in     the 


Radio  Amateur's  Handbook. 
The  idea  here  is  to  build  a 
circuit  which  turns  the  vfo 
and  thefinai  amplifier  on  and 
off  at  different  times.  When 
the  key  is  pressed,  the  vfo 
turns  on  immediately,  and 
after  a  delay  of,  say,  3  ms, 
the  final  amplifier  turns  on. 
In  this  3  ms  interval  most  of 
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the  chirp  will  have  occurred 
and  will  not  be  amplified. 
Similarly,  when  the  key  is 
released,  the  final  amplifier 
turns  off  immediately,  but 
the  vfo  turns  off  about  3  ms 
later.  Again,  any  chirp  at  the 
end  of  the  character  is  not 
amplified. 

Well,  this  all  sounds  good 
and  it  does  work  to  some 
extent,  but  my  experience  is 
that  with  my  vfo,  which  is 
the  series-tuned  Colpitts  one 
described  in  the  chapter  on 
oscillators  in  the  Handbook, 
the  chirp  at  28  MHz  is  so  bad 
that  it  extends  over  the 
length  of  an  entire  dash  or 
dot  when  I'm  sending  at  20 
wpm.  No  amount  of  differ- 
ential keying  is  going  to  cure 
that! 

The  second  standard 
remedy  works  better,  but  it 
costs  more,  too.  This  is  to 
have  your  vfo  run  all  the  time 
and  mix  its  output  with  the 
output  of  a  crystal  oscillator. 
The  beat  frequency  of  3.5 
MHz,  or  whatever,  is  then 
amplified.  Here  you  key  the 
crystal  oscillator  and  the  final 
amplifier  together.  The 
crystal  oscillator  is  so  stable 
that  it  can  be  keyed  with  very 
little  chirp.  This  method 
works  well,  I  should  think; 
I've  never  tried  it  but  often 
read  about  it.  It's  too  expen- 
sive, and  if  you're  inex- 
perienced you  might  have 
trouble  getting  the  mixer  cir- 
cuitry properly  tuned. 

Hutchinson's  Remedy 

My  circuit  is  moderately 
simple,  requires  no  adjust- 
ments,   is    adaptable   to   any 
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vfo,  and  gives  unsurpassed 
chirpfree  break-in  operation. 
The  principle  here  is  that  of 
allowing  the  vfo  to  run  con- 
tinuously at  a  frequency 
slightly  higher  than  the  fre- 
quency on  which  you  wish  to 
operate.  When  you  press  the 
key,  a  small  capacitor  is  elec- 
tronically switched  in  parallel 
with  the  main  tuning  capaci- 
tor in  the  vfo  to  lower  its 
frequency  to  the  operating 
frequency.  When  the  key  is 
released,  the  vfo  frequency 
snaps  back  up  to  where  it  was 
before.  This  allows  you  to 
listen  on  the  operating  fre- 
quency between  dots  and 
dashes  without  the  vfo  inter- 
fering. Since  the  vfo  runs  all 
the  time,  there  can  be  no 
chirp.  I  have  incorporated  a 
differential  keying  circuit 
which  delays  the  turn-on  of 
the  final  amplifier  at  the 
"make"  of  each  character  and 
delays  the  upward  switching 
of  the  vfo  frequency  at  the 
"break"  of  each  character. 
This  is  needed  so  that  you  do 
not  amplify  and  transmit 
those  frequencies  being  gen- 
erated while  the  vfo  fre- 
quency is  in  transition  from 
high  to  low  or  from  low  to 
high. 

You  must  make  sure,  of 
course,  that  there  is  sufficient 
isolation  between  your  vfo 
and  your  final  amplifier  so 
that  the  vfo  frequency  is  not 
"pulled"  by  the  final  ampli- 
fier. The  test  for  this  is  to 
allow  your  vfo  to  run  contin- 
uously and  key  only  the  final 
amplifier  while  listening  for 
any  chirp  that  would  indicate 
pulling.  The  circuit  to  be  des- 
cribed cannot  cure  chirp 
caused  by  pulling. 


Fig.  7. 

Circuit  Details 

Fig.  1  shows  the  series- 
tuned  Colpitts  oscillator  oper- 
ating  at  3,5  MHz.  Dl 
becomes  forward-biased  when 
the  key  is  pressed,  effectively 
placing  C1  in  parallel  with  C2 
and  lowering  the  frequency 
of  the  vfo  by  approximately 
50  kHz.  CI  is  purposely  very 
small  so  that  if  you  are  in- 
stalling this  in  a  vfo  whose 
dial  is  already  calibrated,  you 
can  maintain  this  calibration 
by  reducing  C2  by  6  pF. 
Also,  such  a  small  capacitor  is 
not  likely  to  upset  the  Q  or 
temperature  stability  of  your 
resonant  circuit.  Dl,  RFC1 
and  C4  are  placed  as  close  as 
possible  to  C1  and  within  the 
same  enclosure  as  C2. 

Referring  next  to  Fig.  2,  a 
Schmitt  trigger  conditions  the 
contacts  of  the  key  so  that 
dirty  contacts  still  give  good 
operation.  U2  is  a  monostable 


multivibrator  that  delivers  a 
pulse  about  3  ms  wide  when 
the  key  is  pressed.  The  nega- 
tive going  pulse  from  pin  1 
goes  to  flip  flop  U3A  which 
toggles  on  the  leading  nega- 
tive going  edge  of  the  wave- 
form. At  the  same  time  pin  6 
of  U2  delivers  a  positive  going 
pulse  to  U3B3  but  since  the 
SN7473  flip  flop  triggers  only 
on  negative  going  transitions, 
U3B  toggles  later,  on  the 
trailing  edge  of  the  3  ms 
pulse.  Assuming  U3  was 
cleared  beforehand  (Q3A  = 
Q3B  =  0),  this  means  that  the 
output  of  U4B  goes  to  zero 
the  instant  the  key  is  pressed, 
while  the  output  of  U4Cgoes 
to  one  3  ms  later.  The  output 
of  U4B  is  inverted  by  U1D 
and  used  to  control  the  fre- 
quency of  the  vfo.  By  closing 
S1  you  can  spot  your  oper- 
ating frequency.  The  output 
of  U4C  is  inverted  by  U4D. 
When  pin  1  of  U4D  goes  to  0, 
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Q2  becomes  forward-biased 
and  turns  on  the  final  ampli- 
fier. 

When  Q3B  of  U3Bgoesto 
0  at  the  end  of  the  3  ms 
pulse,  pin  12  of  U4A  and 
hence  pins  3  and  5  of  U2  go 
to  0  also.  This  sets  up  U2  to 
send  out  a  second  3  ms  pulse 
at  the  moment  the  key  is 
released.  Again  U3A  toggles 
before  U3B  and  this  time 
U4C  switches  immediately 
while  U4B  switches  3  ms 
later.  So  the  final  amplifier 
turns  off  the  instant  the  key 
is  released  and  3  ms  later  the 
frequency  of  the  vfo  switches 
upward  by  50  kHz.  The  cir- 
cuit is  now  back  in  its  initial 
state  ready  for  the  key  to  be 
depressed  again. 

Q2  is  set  up  for  grid 
blocked  keying  and  with  the 
values  of  R1  and  R2  shown  it 
will  operate  properly  with 
grid  currents  up  to  at  least  6 
mA,  which  is  what  the  pair  of 
6146Bs  in  my  final  requires. 
At  higher  currents  the  grid 
current  flowing  through  R1 
becomes  comparable  to  the 
current  set  up  in  R1  and  R2 
by  the  5  V  source.  This 
disturbs  the  biasing  of  Q2 
and,  once  turned  on,  it  may 
not  shut  off.  To  operate  with 
higher  grid  currents  you  may 
have  to  reduce  R'l  and  R2, 
keeping  their  ratio  still  about 
1:1.  This,  of  course,  would 
increase  the  base  current  to 
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Q2.  You'll  find  the  MPSA92 
Motorola  transistor  (Q2)  very 
inexpensive  (about  $1)  and  it 
will  handle  the  highest  grid 
blocking  voltages  in  my  ex- 
perience. 

A  bonus  feature  of  this 
differential  keyer  circuit  is 
that  the  output  of  U4B  can 
be  used  to  key  your  receiver 
for  full  break-in  operation.  A 
low  output  from  U4B  turns 
down  the  gain  of  the  receiver, 
while  a  high  output  from 
U4B  restores  the  gain  to 
normal  listening  level.  The 
beauty  of  it  is  that  the  gain 
goes  down  before  the  final 
amplifier  turns  on  and  the 
gain  is  restored  only  after  the 
final  amplifier  turns  off.  The 
result  is  smooth  operation 
without  clicking  or  popping 
sounds  from  your  receiver. 

In  my  particular  receiver,  a 
Hallicrafters  SX-96,  the  gain 
is  controlled  by  a  potenti- 
ometer connected  between 
the  cathodes  of  the  various 
stages  and  ground.  Provision 
is  made  through  a  power  plug 
at  the  back  of  the  receiver  for 
connecting  an  external  resis- 
tor or  switch  in  series  with 
this  potentiometer  to  alter 
the  gain.  Q1  in  Fig.  2  acts  as  a 
switch  in  this  regard.  When 
Q1  conducts,  the  gain  is  high; 
when  QT  shuts  off,  the  gain  is 
low  and  depends  on  the 
setting    of    R3,    an    external 
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control,  which  you  adjust  for 
a  comfortable  level  to  moni- 
tor your  transmissions. 
Although  your  receiver  may 
differ  from  mine  in  these 
details,  there  will  be  some 
way  to  key  it  and  you  may 
have  to  alter  this  part  of  the 
circuit  to  meet  your  needs. 

You  may  be  wondering 
about  the  function  of  diodes 
D1  and  D2  in  Fig.  2.  They 
insure  that  when  the  output 
of  U1 D  is  low  there  will  be 
np  current  through  D1  of  Fig. 
1 .  Even  a  slight  current  in  D1 
of  Fig.  1  effectively  places  C1 
across  C2  and  lowers  the  fre- 
quency of  the  vfo. 

in  Fig.  2,  S1  and  S2  are 
shown  as  separate  switches, 
both  normally  open.  In 
practice  you  may  wish  to  use 
an  SPDT  switch  with  center 
off.  Always  remember  to 
close  S2  momentarily  when 
you  first  turn  on  your  rig  in 
order  to  clear  the  flip  flops. 
Further  clearing  should  not  be 
necessary,  providing  your  key 
does  not  have  excessive  con- 
tact bounce.  Contact  bounce 
up  to  3  ms  long  is  acceptable, 
but  any  bounce  after  that  will 
retrigger  U2  prematurely  and 
give  unpredictable  operation! 
Even  the  worst  key  shouldn't 
bounce  that  long!  Of  course, 
you  can  always  lengthen  the 
3  ms  pulse  by  increasing  R3 
at  pin  9  of  U2,  but  you  can't 
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Fig.  4.  Power  supply. 


do  this  forever  because  each 
dot  and  dash  gets  shortened 
by  an  amount  equal  to  this 
pulsewidth.  At  24  wpm,  a  dot 
is  about  50  ms  long,  and  if 
you  chop  off,  say,  10  ms 
from  this,  you  start  to  notice. 
For  the  CW  perfectionist 
who  objects  to  losing  3  ms  or 
so  of  each  dot  and  dash  (that 
could  add  up  to  a  few 
minutes  after  many  QSOs!), 
there  is  a  solution.  The  circuit 
in  Fig.  3  can  be  connected 
between  the  Schmitt  trigger 
and  the  differential  keyer  to 
artificially  lengthen  each 
character  by  3  ms  so  that  the 
transmitted  characters  end  up 
precisely  the  right  length!  In 
Fig.  3,  a  3  ms  pulse  is  gen- 
erated by  Ul  upon  each 
release  of  the  key;  NAND 
gate  U3A  adds  this  on  to  the 
end  of  the  character  just  sent. 
U2  serves  as  a  delay  line, 
insuring  that  the  falling  edge 
of  the  3  ms  pulse  reaches 
U3A  before  the  rising  edge  of 
the  waveform  from  the 
Schmitt  trigger  does.  The 
circuit  works,  but  as  1  said, 
it's  only  for  the  very  fussy 
operator. 

Construction 

1  constructed  the  circuit 
on  a  7.2  cm  x  1 2  cm  piece  of 
veroboard,  with  the  2,54  mm 
hole  spacing  that  is  com- 
patible with  the  IC  pin 
spacing.  Since  the  circuit  will 
be  used  in  the  presence  of  rf 
fields,  you  must  bypass  each 
lead  to  the  board  with  a  .001 
or  .005  uF  ceramic  capacitor. 
If  rf  fields  are  very  strong, 
you  are  advised  to  use 
properly  bypassed  shielded 
wires  leading  to  and  from  the 


circuit  board.  Failure  to  take 
precautions  in  preventing  the 
influx  of  rf  energy  to  the 
circuit  will  result  in  the  flip 
flops  triggering  unpredic- 
tably, and  you  will  be  con- 
stantly pressing  the  clear 
button  S2  to  get  things 
working  again.  Under  some 
circumstances,  I've  found  it 
necessary  to  place  a  .005  uF 
ceramic  capacitor  directly 
across  the  terminals  of  the 
key.  Also  the  5  V  line  is 
bypassed  with  low  voltage 
ceramics  CI  and  C2  in  two 
separate  places  to  reduce 
switching  transients. 

The  ground  connections  in 
Fig.  1  and  Fig.  2  must  be 
connected  to  your  receiver 
ground,  and  transmitter 
ground  also,  so  that  Q1  and 
Q2  will  key  them  properly. 

The  power  supply  shown  - 
in  Fig.  4  is  suitable  for  run- 
ning the  circuits  in  Fig.  1,  but 
you  will  likely  have  to  lower 
the  value  of  R1  if  you  also 
want  to  operate  those  in  Fig. 
3.  Although  the  power  supply 
could  have  been  designed  to 
work  from  6.3  V  ac,  I  often 
encounter  Iqw  line  voltage 
situations  and  decided  to  bor- 
row another  2,5  V  from  a 
spare  filament  winding  in  the 
rig  just  to  be  on  the  safe  side. 
That's  how  you  get  that  odd 
value  of  8*8  V  shown.  The 
measured  current  require- 
ment  of  Fig.  2  was  95  m A 
with  key  down  (maximum 
current  condition). 

In  Fig.  1,  make  sure  you 
keep  the  leads  of  CI  and  D1 
short  so  that  your  vfo  re- 
mains mechanically  stable.  I 
used  silvered  mica  for  C1  and 
it  seemed  to  be  adequate.  If 
your  vfo  is  of  a  different 
type,  there  should  still  be  no 
problem  as  long  as  one  side  of 
your  tuning  capacitor  is 
grounded.  Just  connect  CI  to 
the  ungrounded  side  as 
shown. 

Conclusion 

1  have  had  this  circuit  in 
use  for  some  time  now  and 
am  pleased  to  report  that  on 
all  bands  (80m-10m)  the 
many  amateurs  I  have  worked 
report  that  there  is  no  detec- 
table chirp  on  my  note.  ■ 
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The  one  you've  been  waiting  for! 


HEArrlKIT 

SYNTHESIZED  2-METER 
TRANSCEIVER! 


$269 


95 


With  Standard 
PTT  Microphone 


The  new  Heath  kit  2- meter  frequency-synthesized  transceiver... 


combines  state-of-the-art  technology 
with  operating  ease,  convenience  and 
versatility  in  an  easy-to-build  kit  that's 
about  HALF  THE  COST  of  comparable 
synthesized  transceivers.  It's  the  one 
to  buy  and  build  for  real  2-meter 
PERFORMANCE! 

Operation  is  easier  than  ever!  The  front 
panel  fever  switches  select  any  fre- 
quency in  any  2  MHz  segment  of  the 
143-5  to  148.5  operating  bands.  You  se- 
lect the  last  four  digits,  three  with  lever 
switches  which  display  the  frequency 
directly  and  the  last  with  a  5  kHz 
toggle  switch  which  makes  ALL  2-meter 
frequencies  in  the  band  available.  If  you 
inadvertently  dial  up  an  out-of-band  fre- 
quency, the  transmittersimply  will  not  key. 

And  the  signal  is  solid!  The  HW-2036 
puts  out  a  minimum  10  watts  at  25°  C  and 
13.8  VDC.  And  it  operates  into  an  infi- 
nite VSWR  without  failure.  The  transmit- 
ter output  is  extremely  clean  (see  spec- 
trum analyzer  photos  above).  True  FM 
circuitry  means  you  transmit  and  receive 
with  excellent  audio  quality  too. 

The  receiver  is  hot!  Sensitivity  is  an  out- 
standing 0.5  /xV  for  12  dB  SINAD.  An 
8-pole  IF  crystal  filter  provides  an 
ideally  shaped  bandpass  for  excel- 
lent adjacent  channel  rejection 
and  its  superb  selectivity  charac- 
istics  make  it  the  one  to  have  for 
crowded  signal  areas. 


Prices  &  specifications 

subject  to  change  without  notice 
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An    8-po!e    IF  crystal    filter   greatly    re- 
duces   adjacent    channel    interference. 


146,5  MHz  147  MHz  147.5  MHz  132  MHz  147  MHz  162  MHz 

Actual  spectrum  analyzer  photos  of  the  HW-2036 
transmitter  output  operating  at  147  MHz, 


Complete  operating  versatility!  A  built- 
in  continuous  tone  encoder —  with  three 
tones  selectable  on  the  front  panel  ac- 
cesses most  repeaters.  Built-in  simplex, 
-3-  and  -  600  kHz  offsets,  and  an  Aux. 
position  that  lets  you  add  a  crystal  for 
any  other  frequency  gives  you  all  the 
offset  capability  you'll  ever  need.  And, 
if  you  order  the  HW-2036  with  the 
Heathkit  Micoder  combination  micro- 
phone/auto patch  encoder,  you'll  be 
able  to  make  phone  calls  through  re- 
peaters equipped  with  auto  patch  input! 


The  HW-2036  operates  from  its  built- 
in  12  VDC  power  supply,  or  you  can  use 
the  optional  HWA-2036-3  AC  power  sup- 
ply, and  operate  it  from  a  fixed  station. 

The  HW-2036  is  our  best  2-meter  trans- 
ceiver. Check  it  out  for  yourself  and 
you'll  see  it's  the  one  to  have  for  years 
of  reliable  2-meter  communications. 
Read  more  about  the  HW-2036  and  all 
the  other  superb  Amateur  radio  prod- 
ucts in  new  Heathkit  catalog.  Mail  card 
or  send  coupon  today] 


Heath  Company,  Dept.  11-241 
Benton  Harbor,  Michigan  49022 

Please  send  me  my  FREE  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 

Name 


Heath  Company,  Dept.  11-241 
Benton  Harbor,  Michigan  49022 


Mc-iii  ly  400  fun-to- 
build,  practical  and 

money-saving 
el«  ironic  KHsl 
Send  coupon  today! 


Address- 


City_ 


AM-340 


_State_ 
Zip- 


Eric  Keener  YJBQKZV 
8587  Gray  Street 
Arvada   CO  80003 


The  Mod  Squad 

Does  the 
Pocket  Scanner 


-  -  Radio  Shack  PRO-4  updated 


Last  year,  my  wife  gave 
me  a  Pocket-Scan  for 
my  birthday.  This  little  re- 
ceiver   has    proven    to    be    a 


great  monitor  receiver  on  2 
meters.  The  oniy  real  draw- 
back was  that  It  required  two 
9    volt    batteries,    wired    in 


wwv^ 


parallel,  to  power  it. 

After  a  while,  it  became 
rather  expensive  replacing 
these  batteries  and  I  have 
been  unable  to  find  a  nicad 
replacement. 

In  November,  1974,  Radio 
Shack  came  out  with  their 
PRO-6  model  Pocket-Scan 
which  is  powered  by  four 
"AA"  batteries.  I  managed  to 
obtain  a  copy  of  the  sche- 
matic and  compared  it  with 
the  schematic  of  the  PRO-4.  I 
found  the  circuits  to  be  very 
similar,  so  I  proceeded  to 
compare  resistance  values. 

Table  1  is  a  list  of  the 
resistors  and  capacitors  I 
changed  and  their  nomencla- 
ture as  indicated  on  the 
PRO-4  schematic.  If  possible, 
use  V4  Watt  resistors  due  to 
space  limitations  on  the  PC 
board. 

t  found  that  leaving  the 
series  resistors  for  the  LEDs 
(R51-54)  alone  had  no  appre- 
ciable effect  on  their  opera- 
tion.     If     anything,     they 


reduced  the  current  drain  on 
the  nicads. 

Speaking  of  current  drain, 
my  Pocket-Scan  now  draws 
21  mA  while  scanning  and 
approximately  30  mA  while 
receiving  a  signal  with  the 
voiume  set  at  a  comfortable 
level.  With  this  in  mind,  the 
batteries  should  last  about  15 
to  21  hours  on  one  charge.  In 
actual  practice,  the  receiver 
operates  for  about  1  6  hours 
on  one  charge,  or  about  one 
hour  of  operation  per  one 
hour  of  charge  time.  Plenty 
of  time  for  the  average  ham- 
fest  or  just  day-to-day  use. 

Getting  back  to  the  parts 
replacement,  there  were  two 
problems.  One  was  the  audio 
section,  When  I  first  "com- 
pleted" the  conversion,  the 
best  I  could  get  was  distorted, 
hard  to  understand  audio. 
Also,  the  amplifier  tended  to 
oscillate.  1  discovered  that  I 
had  too  much  bias  on  the 
base  of  Q19;  thus  the  inser- 
tion of  the  100  Ohm  resistor 
in  series  with  R47.  The 
voltage  on  the  base  should  be 
about  2.6  volts.  Also,  the 
replacement  of  C61  is  critical 
or  the  amplifier  will  oscillate. 
Use  as  small  a  470  pF  as 
possible.  Finally,  use  the 
capacitor  from  C39  to  replace 
C52.  This  also  adds  to  the 
amplifier's  stability. 

As  referred  to  in  the  parts 
list,  R44  is  removed.  Take  a 
razor  biade  and  cut  the  cir- 
cuit foil  between  C47  and 
R44.  Next  take  a  10k  (pre- 
ferably a  %  Watt  unit)  resistor 
and  bridge  this  gap  (note  the 
photo).  Replace  R44  with  an 
82k  resistor. 

The  second  problem  was 
the  1st  mixer  transistor  (Q2). 
The  receiver  worked  well  for 
about  2  weeks,  then  all  of  a 
sudden  the  transistor  blew.  I 
believe  this  to  be  the  result  of 
too  much  Vbe-  It  should  be 
about  .6  volts.  The  replace- 
ment of  R4  should  remedy 
the  problem. 

Anyway,  I  also  replaced 
Q2  with  an  RS  2015  from 
Radio  Shack.  This  is  the  re- 
placement for  the  2SC784(0) 
as  indicated  on  the  schematic 
of  the  PRO-6.  The  RS  201 5  is 
really   a   2N4996.  This  tran- 
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Kenwood's  TS-700A  offers  the  ultimate  promise 
of  2-meters .  .  .  more  channels,  more  versatility, 
tunable  VFO,  SSB-CW.  .  .  and  Kenwood  quality. 

Operates  ail  modes:  SSB  (upper  &  lower),  FM,  AM  and 
CW  •  Completely  solid  state  circuitry  provides  stable, 
long  lasung,  trouble-free  operation  •  AC  and  DC 
capability  (operate  from  your  car,  boat,  or  as  a  base 
station  through  its  built-in  power  supply)  •  4  MHz 
band  coverage  (144  to  148  MHz)  ■  Automatically 
switches  transmit  frequency  600  KHz  for  repeater 
operation.  Simply  dial  in  your  receive  frequency 
and  the  radio  does  the  rest  .  .  .  simplex  repeater 
reverse  •  Or  accomplish  the  same  by  plugging  a 
single  crystal  into  one  of  the  1 1  crystal  positions  for 
your  favorite  channel  •Transmit/Receive  capability 
on  44  channels  with  11  crystals. 


KENWOOD'S  EXCITING  NEW  2  METER  MOBILE  TRANSCEIVER  • 

All  solid  state  •  Synthesized  phase  lock  loop  (PLL)  •  Power  output:  25 
or  10  watts  (high  or  low  selectable)  •  6  digit  LED  frequency  disJay  • 
Full  coverage  144-148  MHz,  800  channels  in  5  KHz  steps  •  600  KHz 
repeater  offset  •  Continuous  tone-coded  squeich  (CTCS)  for  transmit 
;:nd  ccciye  or  transmit  only  with  tone  elements  optional  *  Tone  burst 
(tone  elements  optional)  •  Kenwood  dependability  and  value  built  in. 
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Kenwood  s  superb  2  meter  l-M  mobile-  transceiver  Designed 
to  withstand  the  most  severe  pyjiisfrment  while  providing  con- 
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TO  RECEIVER- 


Fig.  1. 

sistor  greatly  improved  the 
sensitivity.  A  word  of 
caution,  though:  If  Q2  does 
blow,  turn  off  the  receiver 
immediately;  otherwise,  T4 
will  blow,  also.  I  was  able  to 
repair  mine,  but  you  may  not 
be  so  lucky. 

As  shown  in  the  photos, 
the  nicads  are  soldered  to- 
gether. There  is  not  enough 
room  for  any  kind  of  battery 
hoider.  Since  the  batteries 
cannot  be  removed,  I  in- 
stalled a  90  Ohm  1/2  Watt 
series  resistor  for  charging.  I 
am  using  the  9  V  dc  supply  I 
received  with  the  Pocket-Scan 
as  the  charger.  Since  the  radio 
operates  so  long  on  one 
charge,  I  did  not  provide  for 
ac  operation.  Fig.  1  is  the 
schematic  of  how  I  wired  the 
built-in  power  connector. 

Note  the  other  miniature 
connector  in  the  photo.  I 
used  this  for  another  ear- 
phone jack  because  the  one  in 
the  top  panel  is  a  sub-minia- 
ture. 

Now,  you  ask,  when  do  I 
charge  the  batteries?  I  have 
found  that  when  the  audio 
quality  deteriorates  and  the 
volume  goes  down,  it  is  time 
to  recharge. 

The  Pocket-Scan  is  now 
converted  to  nicad  operation 
(5  V);  we  now  need  to  tune 
up  the  receiver  to  operate  on 
2  meters. 

-  The  front  end  (consisting 
of  T1,  T2,  T3  and  T5)  is 
tuned  for  minimum  noise  on 
a  signal  on  146.94.  Use  a  pair 
of  headphones  for  the  best 
results.  I  found  that  the  best 
way  is  to  turn  the  slugs  down 
into  the  transformer  and  then 
bring  them  out  for  minimum 
noise.  When  you  reach  the 
minimum  noise  point,  STOP. 
Going  farther  wiil  do  no 
good. 

There  are  three  more 
transformers.  T4  is  the  10.7 
i-f  and  should  not  require 
retuning.  T6  and  T7  are  the 
discriminator  coils.  Note  that 


there  are  two  test  points.  Use 
TP-2  and  an  11  megohm 
VOM/VTVM  to  peak  76  and 
dip  (that  is  to  0  volts)  T7.  Of 
course,  in  order  to  peak  and 
dip  these  coils,  you  must  be 
receiving  a  signal. 

I  have  found  that  TR-22C 
crystals  work  just  fine  or  you 
may  wish  to  have  crystals 
made  for  the  PRO-4  With  my 
PRO-4   tuned  up  on   146.94 


and  some  playing  with  T7, 
the  discriminator  voltage  is  + 
or  -  ;1  volts  with  my  crystals 
and  they  include:  146.67, 
146.76,  146.88  and  146.94. 
This  completes  the  tune- 
up  on  the  PRO-4.  I  have 
found  it  to  be  quite  sensitive 
on  2  meters  and  I  can  still 
hear  KEC  76  on  162.55  for 
local  weather.  Of  course  the 
sensitivity    is    somewhat    de- 


graded but  acceptable  for  the 
weather  station. 

Since  I  do  not  have  any 
■test  equipment  other  than  my 
VOJvl,  I  can  only  judge  by 
ear,  but  the  Pocket-Scan 
seems  to  exhibit  the  same 
sensitivity  as  my  TR-22C  as 
both  can  hear  WR0AEK 
(16/76)  in  Colorado  Springs 
(70  miles)  with  about  the 
same   amount  of  noise.  ■ 


CHANGE . .  . 

FROM  . 

R2/C5 

100/,  001 

R3 

1k 

R4 

470  k 

R17 

100 

R19, 

21,22,25,27 

470  k 

R31 

470  k 

C38 

.01 

C39 

.01 

R42 

4.7k 

R43 

100 

R44 

62k 

R47 

68 

R48, 

49 

3.3 

R50 
C52 

3.3k 
.0015 

R56 

1k 

R57 

10k 

R5S 

22k 

R60 

22k 

R61 

10k 

C61 

330  pF 

R62, 

63 

22k 

R66 

33k 

TO..  . 

Remove  &  short. 

100 

1  meg,  see  text. 

Remove  &  short. 

330k 

100k 

.005 

Remove. 

2.2k 

Remove  &  short. 

Remove  &  see  text. 

Add  100  Ohms  in  series,  see  text. 

Add  a  1 0  Ohm  resistor  in  parallel  with 

each  3.3  Ohm  resistor.  See  photo. 

Remove  &  short. 

.01 

47 

3.3k 

Remove 

10k 

3.3k 

470  pF  (see  text} 

10k 

10k 


Table,  7. 
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Larry  Macionski  WA2AJQ 
707  Wilis  Avenue 
Syracuse  NY  13204 


TR-22  Mod  Squad 

-  -  king  of  the  modifieds  ? 


In  the  February,  1  973,  13 
Magazine,  Jerry  Copeland 
W8FJA  wrote  an  article 
about  Increasing  the  power 
output  of  a  TR-22.  Since 
then,  Peter  Stark  K20AW  has 
written  an  article  on  revising 
previously  printed  articles  so 
that  you  can  write  your  own 
article,  have  your  name  in 
print  and  become  a  famous 
author  (May,  1975).  There- 
fore, credit  goes  to  the  above. 

In  this  article,  I  use  the 
terms  TR-22  and  TR-22C 
TR-22C  specifically  refers  to 
a  TR-22C.  These  modifica- 
tions can  be  made  to  both. 

Several  months  ago  I  made 
a  trip  to  VHF  Engineering  to 
purchase  a  PA-2501  ampli- 
fier. My  concern  was  whether 
the  PA-2501  could  handle  the 
power  of  my  Standard 
SRC-146A,  which  I  alternate 
as  a  mobile  rig  with  the 
TR-22C.  Bob  Brown  gave  me 
a  Motorola  MRF-237  tran- 
sistor with  the  spec  sheets 
and  said  that  perhaps  I  could 
use  this  transistor  in  my 
TR-22C  Hospitality  at  VHF 
Engineering  makes  it  well 
worth  the  trip. 

After  returning  home  and 
spending  three  hours  assem- 
bling the  PA-2501 ,  it  was 
installed  in  the  car  and  I  went 
off  to  see  if  the  MRF-237 
would  work  in  the  TR-22C, 


A  phone  call  was  made  to 
William  Frost,  service  man- 
ager of  R.  L.  Drake.  I  found 
that  he  had  had  experience 
with  W8FJA's  modification, 
and  that  he  had  seen  some 
failures  of  the  TR-22's  output 
transistor  because  of  the  fact 
that  the  unit  was  operated 
without  a  load-  !n  one  sen- 
tence, VVSFJA's  modification 
to  the  TR-22  was  to  change 
the  driver  transistor  to  a 
Motorola  HEP-75,  to  increase 
the  power  to  2.7  Watts. 
Higher  power  output  was 
thus  achieved  by  driving  the 
original  transistor  harder. 

I  might  mention  at  this 
time  that  you  should  go  out 
and  dig  up  W8FJA's  article, 
in  the  February,  1973,  73 
Magazine  (page  91 ),  and  read 
it  for  more  insight  into  what  I 
am  going  to  do.  As  you  can 
see,  he  borrowed  the  idea 
from  Jack  Lemon  WB6CTA.  I 
knew  there  was  a  6  looking 
for  more  power. 


Fig.  I. 


Now  that  you  have  re- 
turned from  his  article,  go 
down  to  your  local  Motorola 
dealer  and  order  an 
MRF-237,  I  paid  $1.80  for 
one  to  modify  a  friend's 
TR-22C  Get  out  the  manual, 
the  TR-22  or  TR-22C,  a  watt- 
meter or  swr  bridge,  soldering 
pencil,  solder  sucker,  needle 
nose,  screwdrivers,  and  wire 
cutters. 

Remove  the  TR-22  case. 
Remove  the  telescoping  an- 
tenna and  then  remove  the 
receiver  board  by  unscrewing 
the  four  phillips  screws  and 
turning  the  board  over  and 
over  and  away  from  the  alum- 
inum chassis.  This  exposes 
the  bottom  side  of  the  TR-22 
transmitter  board.  My  first 
modification  was  simply  to 
locate  and  remove  the  power 
output  transistor.  It's  the  one 
with  the  big  square  heat  sink. 
You  can't  miss  it.  Now  comes 
the  trick.  The  MRF-237  uses 
a  grounded  emitter  (TO-39) 
and  the  lead  configuration  is 
reversed  from  the  original 
transistor  leads.  Therefore, 
you  must  place  a  teflon  tran- 
sistor pad  between  the  collec- 
tor and  emitter  leads.  Rebend 
it  again  to  obtain  the  triangu- 
lar lead  pattern  —  only 
reversed  from  what  it  was. 
See  Fig.  1.  Be  sure  to  use  a 
teflon  spacer.  They  are  plen- 
tiful    on    surplus    computer 


boards.  Do  not  use  a  card- 
board spacer.  It  will  attract 
moisture  and  degrade  perfor- 
mance. Remove  the  original 
output  transistor  and  remove 
the  heat  sink  by  expanding  it 
with  a  screwdriver.  Install  the 
prepared  MRF-237  and  teflon 
pad  onto  the  transmitter  PC 
board.  Liberally  goop  the 
MRF-237  with  a  heat  sink 
compound.  Tune  the  input 
and  output  capacitors,  Tct2 
and  Tct1,  for  maximum 
power  output  on  the  watt- 
meter. This  can  be  done  with 
the  unit  apart,  observing 
caution  that  nothing  is 
shorting.  If  you  have  the 
TR-22C  face  pointing  at  you 
and  use  the  power  output 
transistor  as  a  center  of  a 
clock,  Tctl  is  located  at  2 
o'clock  and  Tct2  is  located  at 
8  o'clock.  This  modification 
netted  a  power  output  in- 
crease from  1 .3  to  2.2  Watts 
at  1  2  V  dc.  This  output  tran- 
sistor  change  increased 
transmit  current  drain  from 
450  mA  to  500  mA. 

What  can  be  done  with  the 
perfectly  good  power  output 
transistor  you  have  just  re- 
moved? Very  simple  —  ex- 
change it  with  the  driver  tran- 
sistor. Simply  remove  the 
driver  transistor,  Q18,  located 
at  1  o'clock  from  the  power 
output  transistor.  It  might  be 
a  little  difficult  to  remove  the 
driver  transistor  because  of 
the  speaker  bracket,  but  it 
can  be  done  by  prying  gently 
on  the  transistor  and  using  a 
hot  soldering  pencil  on  the 
bottom  of  the  board.  Install 
the  old  power  output  tran- 
sistor into  the  printed  circuit 
board  where  the  driver  tran- 
sistor was  removed.  Tune 
Tct1,  Tct2and  Lt10  for  max- 
imum output.  Current  drain 
increased  to  580  mA.  Button 
up  the  radio,  check  the 
tuning  and  off  you  go.  Power 
output  now  was  3.4  Watts. 

What  about  the  batteries? 
First  off  you  are  not  going  to 
decrease  battery  life  that 
much.  The  Stan  dard 
SRC-146A  draws  630  mA  on 
transmit  versus  the  580  mA 
my  TR-22C  now  uses.  If  you 
have  ever  used  a  TR-22C  any 
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length  of  time,  you  know 
that  they  don't  last  forever 
on  batteries.  Besides,  we  all 
know  that  the  battery  pack 
was  designed  to  run  the  radio 
in  an  emergency  when  ex- 
ternal power  is  not  available. 
In  emergency  operation  we 
keep  our  transmissions  short. 
We  don't  ragchew,  right? 
Justification  enough  for 
power  increase.  Increased 
power  also  makes  a  better 
reason  to  buy  a  rubber  duckie 
and  save  the  telescoping 
antenna. 

To  help  you  make  it  easier 
to  use  the  TR-22  in  mobile, 
base  and  portable  operation, 
install  a  PL-259  to  BNC 
female  adapter,  and  buy  the 
BNC  connectors  for  your 
coax.  I  also  use  a  rubber  duck 
antenna  with  a  BNC  con- 
nector on  it  which  is  available 
from  various  manufacturers. 
This  makes  it  easier  to  move 
the  rig  from  mobile  to  base  to 
portable  operation.  1  also  use 
a  right  angle  BNC,  so  I  can  set 
the  rig  flat  and  the  rubber 
duckie  vertical.  It  is  also  nice 
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when  using  the  rig  over  the 
shoulder.  The  antenna  is  hori- 
zontal but  away  from  the 
body  and  the  body  acts  as  a 
ground  plane. 

My  final  modification  was 
to  backlight  the  dial  on  my 
TR-22C.  I  drilled  a  hole  in 
the  face  plate  behind  the 
channel  selector  knob  after  it 
was  removed  and  mounted  a 
jumbo  green  LED.  Be  sure 
the  LED  does  not  touch  the 
skirt  of  the  channel  selector 


knob,  as  it  will  scratch  the 
channel  numbers  off  the 
skirt.  The  LED  was 
suspended  by  one  lead 
grounded  to  the  S-meter 
mounting  screws.  See  Fig.  2. 
A  second  LED  was  installed 
in  series  with  the  first,  and 
pointed  into  the  S-meter  face 
from  the  inside.  The  primary 
reason  for  this  was  to 
dissipate  some  of  the  voltage 
drop  required  so  that  a  Vi 
Watt  current  limiting  resistor 


could  be  used.  "This  draws 
more  power/'  you  say?  Right 
you  are.  But  if  you  go  to  the 
external  power  jack  you  will 
find  that  the  back  terminal 
on  the  jack  is  hot  only  when 
external  power  is  applied  — 
and  when  external  power  is 
applied,  who  cares?  Use  a 
voltmeter  to  find  the  terminal 
on  the  external  power  jack. 
The  R.  L.  Drake  Company 
does  not  recommend  any 
modifications  to  its  radios;  if 
yours  is  under  warranty, 
these  modifications  will  void 
it!  After  90  days,  it's  your 
radio  and  you  can  do  what 
you  want.  The  LED  readout 
is  very  nice  while  mobile 
during  night  operation.  The 
MRF-237  transistor  has 
passed  the  "let's  kerchunk 
the  repeater  to  see  if  it's  up" 
test  many  times  without  an 
antenna.  In  my  experiments, 
the  transistor  has  withstood 
the  ten  second  keydown  test 
with  no  antenna.  Probably 
the  collapsed  antenna 
presents  some  kind  of  load 
that  saves  the  device.  ■ 
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EDITORIAL 


by  Wayne  Green  W2NSD/1 


KILOBAUD? 

We've  decided  on  a  last  minute 
name  change  from  Kilobyte  to  Kilo- 
baud. A  high  capacity  data  channel  is 
rated  in  kilobauds,  and  the  purpose  of 
the  new  computer  hobby  magazine  is 
to  provide  a  maximum  of  data  per 
unit  of  time.  It's  a  natural. 

We  did  like  the  name  Kilobyte,  but 
when  a  suit  was  entered  by  Byte  we 
decided  that  we  would  prefer  to  put 
the  money,  time  and  effort  into  a 
better  magazine  rather  than  a  court 
battle,  even  though  we  could  see  no 
way  to  lose.  Our  business  is  pub- 
lishing, not  fighting  lawsuits.  We  con- 
sider this  a  frivolous  suit,  but  since  the 
magazine  has  yet  to  be  published  the 
name  is  not  worth  a  big  hassle. 

Kilobaud  has  no  connection  with 
Byte  or  any  other  computer  magazine. 
If  anyone  subscribed  thinking  he  was 
getting  Byte,  the  subscription  may  be 
canceled, 

COMPUTERIZED  MORSE 

One  of  the  computer  mags  recently 
devoted  an  entire  Issue  to  stuff  on 
Morse  code  via  computers  .  . .  and  I'd 
like  to  have  my  say  on  this  subject.  As 
usual,  opposing  opinions  are  welcome 
and  will  be  printed  if  they  seem  to 
warrant  it. 

Just  to  get  off  on  the  right  foot 
with  you,  I'll  say  It  plainly  and  simply 
...  I  think  Morse  code  via  computer  is 
a  fad  and  of  little  real  value.  Yes,  I 
know  the  arguments.  I  am  quite  aware 
that  there  are  no  speed  Ijmits  on 
Morse,  nor  any  bandwidth  limits  {as 
yet).  I  also  know  that  one  way  to  get 
them  is  to  start  spraying  the  ham 
bands  with  1000  wpm  Morse  which 
covers  X  kHz  or  so.  You  figure  out 
how  wide  it  would  be  and  put  in  a 
number. 

No,  take  It  easy  ...  relax  a  little 
and  see  what  I  have  to  say  before 
getting  all  upset.  Let  me  take  you 
back  twenty  years  or  so  to  when  a 
small  group  of  us  were  battling  the 
ARRL  to  get  the  FCC  to  okay  FSK 
(frequency  shift  keying)  for  our  Tele- 
types on  the  low  bands.  Sure,  we 
could  send  make-break  RTTY  if  we 
wanted  ...  and  a  few  of  us  experi- 
mented with  It  extensively.  I  used  to 
have  a  wicked  signal  on  3620  with 
make-break,  and  made  many  contacts 
using  it  in  those  long  ago  days.  I  still 
have  that  old  kilowatt  rig  down  under 
the  cellar  stairs. 

So,  having  spent  a  couple  years 
with  make-break  RTTY  and  then 
many  more  with  FSK  RTTY,  let  me 
tei!  you  that  you  can  work  through  a 
whole  lot  more  garbage  with  FSK 
than  you  can  with  make-break  (CW). 
How  long  do  you  think  It  is  going  to 


be  before  a  whole  raft  of  spoil  sports 
will  be  geared  up  to  chop  computer- 
ized Morse  code  to  bits?  And  they  will 
be  able  to  do  it  easily.  The  fact  is  that 
it  is  much  more  difficult  to  clobber 
FSK,  particularly  if  you  use  some  of 
the  better  circuits  which  will  run  off 
either  mark  or  space  during  interfer- 
ence. 

Sure,  we  have  to  convert  to  Baudot 
before  transmitting  at  present,  but  I'll 
bet  that  we  can  get  the  FCC  to 
authorize  ASCII  if  we  only  make  an 
effort,  and  then  we'll  have  much 
clearer  sailing.  Do  I  hear  any  serious 
arguments  for  CW  vs.  FSK?  I  doubt  it. 

Sof  to  put  our  money  where  our 
typewriter  is,  I'll  say  that  I  am  much 
more  interested  in  Baudot  circuits  and 
programs  than  in  Morse  for  publica- 
tion in  73.  But  please  don't  let  this 
stop  you  from  peppering  the  FCC 
with  petitions  and  letters  telling  them 
you  want  ASCII.  I  tried  to  get  them 
to  give  us  a  Christmas  present  a  year 
ago  of  ASCII  and  was  brought  up 
short  by  the  news  that  no  one  had 
been  pushing  for  it.  Come  on. 

One  more  item  —  it  is  my  plan  to 
keep  ham-oriented  computer  material 
in  73  and  non-ham  in  Kilobaud.  Any 
arguments  on  that?  I  figure  that  hams 
will  be  reading  it  in  73  and  non-hams 
won't  care  that  much.  This  is  not  to 
say  that  Kilobaud  readers  won't  get  a 
lot  of  propaganda  about  how  great 
computers  are  over  the  air. 

WHITHER  I/O? 
With  Kilobaud  scheduled  out  in 
early  December,  a  lot  of  readers  want 
to  know  what  is  going  to  happen  to 
the  i/O  section  of  73.  For  those  of 
you  who  missed  my  answer  to  that 
last  month;  not  much.  We'll  be  having 
a  good  deal  of  hardware  in  I/O  for 
you,  while  Kilobaud  will  tend  more 
toward  software.  Reactionaries  who 
have  been  wishing  that  computers 
would  just  go  away  are  going  to  be  as 
frustrated  about  them  as  the  previous 
generation  was  over  transistors,  which 
just  wouldn't  go  away. 

AND  KILOBAUD? 

Though  editor  Craig  suffered  a  lot 
from  doubts  about  our  getting  enough 
articles  to  keep  Kilobaud  going,  the 
fact  Is  that  we  already  hav&  more  than 
enough  for  the  first  three  issues  and 
articles  are  coming  in  two  or  three  a 
day  —  good  articles!  These  are  articles 
that  are  simple  enough  so  even  /  can 
understand  them! 

Well,  you  can't  really  tell  that  much 
about  a  new  magazine  until  It  has 
been  going  for  about  six  months,  so 
we'll  see  how  my  ideas  hold  up  and  if 
we  can  deliver  what  I've  promised. 


Promises:  fun,  fundamentals,  the 
opportunity  to  make  money  with 
your  hobby,  equipment  reviews  ga- 
lore, the  best  communications  we  can 
muster  for  readers  and  an  ongoing 
library  of  programs  and  algorithms. 

Like  73,  Kilobaud  will  not  be  taking 
itself  too  seriously.  No  ego  trips  or 
PhD  pretensions,  We'li  try  hard  to  tell 
it  like  It  is  —  tell  you  what  we  think  — 
and  give  you  a  place  to  argue  about  It. 
That's  the  fun  part  of  it. 

Since  hardware  people  need  funda- 
mental articles  on  software  and  softies 
need  ditto  on  hardware,  we'll  try  to 
keep  a  good  part  of  Kilobaud  simpiy 
written.  One  measure  of  this  is 
whether  /  can  understand  the  material 
or  not.  There  are  a  lot  of  things  in 
Byte  and  Interface  which  I  don't 
understand,  and  so  far  the  feedback  is 
that  most  of  you  have  found  the  same 
thing.  An  awful  lot  of  us  want  a 
magazine  we  can  understand. 

Money:  Hal  I'll  not  be  satisfied 
until  every  hobbyist  out  there  is 
making  plenty  of  money  .  .  .  and  it 
won't  be  that  difficult.  I  may  be  able 
to  get  you  some  business  programs 
you  can  run  on  your  system  and 
handle  things  for  local  merchants  (a 
nearby  drug  store  is  after  us  to  get  our 
Aitair  rigged  up  to  keep  track  of  his 
customer  list  and  prescription  num- 
bers —  and  he'll  pay  well  for  the 
service).  Or  how  about  a  simple 
system  for  printing  out  portraits  at 
fairs,  shows,  etc?  They  sell  for  $2  or 
so  each  and  are  a  snap  to  make  with 
relatively  inexpensive  equipment. 
There  are  plenty  of  ways  to  make 
money  with  small  computers  and  we'll 
be  pushing  hard  to  bring  you  this  info. 

Well,  you  get  the  picture.  We  think 
Kilobaud  is  going  to  be  by  far  the  best 
of  the  computer  magazines  —  and  the 
widest  read.  Any  magazine  that  can 
help  you  make  a  few  extra  bucks  (or  a 
few  thou)  is  one  you  can't  refuse. 

How  many  hobbies  can  you  find 
which  will  pay  off  like  that? 

VISITING  AROUND 
In  August  1975,  I  made  a  quick  trip 
around  the  country  visiting  the  few 
microcomputer  manufacturers  ... 
Sphere,  MITS  and  Southwest  Tech.  In 
August  1976,  Sherry  Smythe  (73's 
Marketing  Manager)  and  I  repeated 
the  trip,  this  time  including  Apple, 
Jolt,  M&R,  Wave  Mate,  the  Computer 
Mart,  the  Byte  Shops,  and  Intelligent 
Systems,  as  well  as  a  revisit  to  the 
three  of  the  previous  year. 

Last  month  J  briefly  covered  our 
visits  to  the  California  and  Utah 
manufacturers.  The  next  stop  was 
Albuquerque  and  MITS,  which  is  just 
around  the  corner  from  the  airport 


Ed  Roberts  is  usually  busier  than  a 
one-armed  paper  hanger,  so  I  expected 
at  best  to  get  a  quick  hello  as  he 
dashed  past.  It  turned  out  that  we 
spent  the  whole  day  talking  and 
almost  missed  the  plane  to  San 
Antonio  that  evening! 

Ed  is  getting  very  much  involved 
with  ham  radio,  as  are  quite  a  few 
other  computer  hobbyists  (about 
25%).  It  had  not  escaped  him  that  a 
great  many  hobby  computer  applica- 
tions were  for  ham  projects.  We  talked 
hamming  and  hobby  computers  for 
hours,  I  think  we  are  pretty  much  in 
agreement  about  the  future  possibili- 
ties for  small  computer  systems  and 
there  is  no  question  Ed  is  thinking 
way,  way  ahead  with  a  lot  of  the 
projects  he  has  going. 

MITS  has  settled  into  the  new  plant 
they  got  this  year  —  quite  a  difference 
from  the  string  of  small  rooms  they 
had  last  year.  The  place  is  very  busy, 
with  programmers  programming, 
engineers  designing  and  testing,  and 
the  production  lines  going  full  blast. 

AHA,  SAN  ANTON E 
The  next  morning  Sherry  and  I 
visited  Southwest  Technical  Products 
in  San  Antonio  where  Dan  Meyer  had 
his  new  printer  up  and  running.  It  has 
the  same  internal  mechanism  as  the 
MPI  ($450}  printer,  but  comes  in  kit 
form  for  $250,  The  40  character  line 
width  is  a  bit  limiting,  but  should  be 
fine  for  program  dumps,  label  print- 
ing, short  invoices,  etc.  I  understand 
that  a  couple  of  fellows  have  already 
worked  up  an  30  character  modifica- 
tion of  th,e  system  —  this  would  take  a 
bit  of  machine  work,  but  should  not 
be  too  difficult. 

The  SWT  graphics  system  was  up 
and  running,  too,  and  should  prove 
very  popular.  This  is  the  first  step 
toward  being  able  to  run  programs 
like  the  tank  battles  you  find  in  the 
quarter  arcades.  We  also  got  to  see  the 
SWT  cassette  system  in  action  (uses 
the  Kansas  City  Standard  —  I  don't 
feel  much  like  calling  it  the  Byte 
standard).  Southwest  Tech  sure  has 
their  act  together. 

My  Chronex  watch  dimmed  and 
then  went  out  while  I  was  in  San 
Antonio.  I  didn't  realize  how  much  I 
depended  on  it.  The  batteries  were 
supposed  to  last  a  full  year  .  .  .  hey, 
come  to  think  of  it,  it  was  just  a  year 
ago  I  stopped  off  at  the  Chronex 
factory  near  Dallas  and  had  the  bat- 
teries put  in  .  .  .  not  bad.  We  stopped 
at  a  shopping  center  and  they  had  the 
tiny  batteries  for  sale  ...  my  watch 
was  running  again. 

Continued  on  page  200 
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6800 


•  COMPLETE  WITH  2K  OF  MEMORY 

•  SERIAL  INTERFACE 

•  STANDARD  ROM  MONITOR  (Motorola  MC  6830L7) 

•  4K  AND  8K  BASIC  AVAILABLE 


Always  the  best  value  in  hardware  and  now  an  outstanding 
selection  of  software  too.  What  more  could  you  want  in  a 
computer  system?  For  less  than  four  hundred  dollars  you 
get  everything  you  need— ready  to  connect  to  a  terminal 
and  go  to  work.  No  surprises  no  funny  business,  just  good 
reliable  hardware  in  a  very  practical  system  that  may  be  ex- 
panded to  meet  almost  any  later  need. 

Memory  and  interfaces  are  not  extra  cost  items  in  our 
system.  A  standard  Motorola  MiKBUG®  ROM  monitor 
makes  the   system   completely   compatible  with   Motorola 


©Motorola 


software  and  eliminates  any  need  for  console  switches  and 
light.  Data  may  be  entered  from  the  terminal  in  convenient 
hexidecimal  form.  The  power  supply  Is  adequate  to  operate 
a  fully  expanded  system  with  up  to  24 K  of  memory  and  up 
to  eight  (8)  interfaces— simultaneously. 

See  the  6800  and  our  peripheral  equipment  at  your  nearest 
dealer,  or  write  for  a  complete  description. 

MP-68  COMPUTER  KIT-with  serial  interface, 

2k  of  memory  and  ROM  monitor  $395.00  ppd 


Southwest  Technical  Products  Corporation,  219  W.  Rhapsody,  San  Antonio,  Texas  78216 


REPORT 


by  John  Craig 


The  I/O  section  of  73  is  alive  and 
well!  (And  will  continue  to  be  .  .  .  for 
a  long  time.)  I  thought  I  should 
mention  that,  because  in  my  traveling 
around  to  clubs,  stores  and  manu- 
facturers, it  seems  that  one  of  the 
questions  thrown  at  me  the  most  has 
been,  "Mow  that  you  and  Wayne  are 
starting  Kilobaud,  what's  going  to 
happen  to  the  I/O  section  in  73?"  The 
answer  is  quite  simple.  73  is  going  to 
continue  providing  you  with  over  160 
pages  each  month  of  the  most  inter- 
esting, most  up-to-date,  and  most 
invigorating  material  you ' re  going  to 
find  in  any  ham  or  electronic  hobbyist 
magazine.  And,  you  can  bet  that  the 
I/O  section  will  continue  making  its 
contribution.  There  are  two  reasons 
why  the  I/O  section  will  continue  (in 
styie,  I  might  add).  First  and  foremost 
is  the  fact  that  Wayne  Green  would 
never  be  satisfied  with  having  73  in 
any  position  other  than  number  one. 
Needless  to  say,  one  of  the  things  that 
keeps  us  out  in  front  is  the  fact  that 
we're  usually  a  couple  of  years  ahead 
of  the  other  ham  magazines  .  . .  and 
the  I/O  section  with  its  coverage  of 
amateur  microcomputer  systems  is 
one  of  the  things  giving  us  the  two 
year  jump  right  now. 

The  other  reason  why  the  I/O 
section  will  stick  around  is  because 
I've  got  an  unending  stack  of  manu- 
scripts for  itl  Once  again,  there  are 
two  reasons  to  explain  the  situation: 
A  lot  of  hams  (and  non-hams)  will 
continue  to  write  for  I/O  because  they 
know  they're  getting  to  a  large  reader- 
ship (which  is  something  most  authors 
want  .  .  .  and  is  why  they'll  be  writing 
for  Kilobaud,  too).  The  second  reason 
is  the  one  which  really  strikes  home 
.  .  .  money.  Do  you  realize  that  we 
pay  so  well?  That  in  most  cases  you 
could  make  enough  with  one  or  two 
articles  to  buy  a  microcomputer?  A 
lot  of  the  people  whose  articles  you're 
reading  know  it.  Think  about  it. 

Another  question  which  comes  up 
is,  "If  I  have  a  subscription  to  73  and 
Kilobaud  am  I  going  to  be  reading  the 
same  material  in  both?"  We  don't 
have  any  intention  of  reprinting  arti- 
cles from  one  magazine  in  the  other. 
But,  in  rare  cases,  if  it's  felt  that  a 
particularly  good  article  belongs  in 
both,  we'll  probably  run  it  in  both. 

MICROSYSTEMS  SERVICE 
ENGINEERS/TECHNICIANS 
You  know,  with  over  300  computer 
stores  around  the  country  and  the 
possibility  of  this  whole  thing  busting 
wide  open  [n  the  near  future  (with 
small  business  and /or  home  systems), 
the  opportunities  for  getting  into  the 
service  field  are  there.  The  parallels 
between     this    situation     and    what 


happened  with  the  television  industry 
are  too  close  to  be  ignored.  I  keep 
thinking  back  to  1949  and  the  TV 
repair  business  my  dad  (ex-W5WVA) 
started  in  his  garage.  He  had  more 
business  than  he  could  handle,  and  he 
was  only  doing  it  on  a  part-time  basis 
to  pick  up  extra  cash.  (Of  course,  that 
isn't  too  unusual  .  . .  you  can  do  the 
same  thing  today  if  you  open  a  garage 
TV  repair  business!)  The  point  is,  if  he 
had  decided  that  TV  repair  was  what 
he  wanted  to  pursue,  he  would 
probably  have  a  chain  of  repair  shops 
today.  Very  soon  there  will  be  enough 
microcomputer  systems  around  to 
enable  a  lot  of  enterprising  individuals 
to  get  into  part-time  (and  eventually 
full-time)  businesses  repairing  and 
maintaining  these  systems. 

Perhaps  you're  wondering  how  you 
could  get  into  something  like  this? 
I've  got  some  suggestions.  Ef  you  want 
to  build  up  your  expertise  in  this  area, 
you're  going  to  need  to  get  as  much 
experience  in  troubleshooting  as  many 
different  kinds  of  systems  as  possible. 
One  way  to  accomplish  this  would  be 
to  let  the  word  out  at  your  local 
computer  club  meeting  that  you 
would  like  to  get  in  on  the  trouble- 
shooting of  any  problems  which  crop 
up  among  the  members.  People  appre- 
ciate help  when  they're  trouble- 
shooting .  .  .  two  heads  are  usually 
better  than  one.  If  you  own  a  good 
oscilloscope,  the  chances  are  that 
people  will  occasionally  ask  to  borrow 
it.    Simply  go  with  it. 

It  certainly  isn't  going  to  do  to 
become  a  "specialist"  with  the  8080 
(for  example),  and  ignore  the  6800 
and  others.  As  I  said  before,  it  will  be 
important  to  get  to  know  them  all  as 
well  as  you  can.  Being  able  to  write 
short  little  troubleshooting  routines  to 
check  out  (or  troubleshoot)  a  periph- 
eral will  be  a  good  thing  to  concen- 
trate on.  Most  of  the  problems  of  the 
future  very  likely  will  be  with  periph- 
erals. I'm  not  too  sure  that's  the  case 
right  now,  because  I've  spent  some 
long  hours  lately  troubleshooting  the 
processors  of  several  microcomputers. 

Another  method  for  getting  a 
variety  of  troubleshooting  experience 
under  your  belt  would  be  to  ask  the 
owner  of  your  local  computer  store  if 
he  would  mind  you  getting  in  on  the 
troubleshooting  problems  he  encoun- 
ters. Needless  to  say,  you  could  fall 
into  a  part-time  job  working  there 
after  becoming  good  at  it. 

I  would  be  willing  to  bet  we're 
talking  about  more  than  just  a  little 
part-time  cash,  though.  If  this  thing 
takes  off  and  flies  in  the  next  few 
years,  there's  going  to  be  as  much  of  a 
need  for  computer  repair  shops  as 
there  ever  was  for  TV  repair  shops. 


Kind  of  a  side  note  to  this  whole 
thing  is  the  fact  that  there  are  quite  a 
few  MARK-8  computers  out  there 
which  don't  work,  and  a  lot  of  people 
would  like  to  take  them  down  off  that 
shelf  and  get  them  running.  I'm  not 
too  sure  you  could  make  a  lot  of 
money  by  getting  into  the  MARK-8 
repair  business,  but  if  you're  inter- 
ested, drop  me  a  line  and  I'll  tell  you 
how  to  get  in  touch  with  the 
"MARK-8  world."  (For  you  new- 
comers, the  MARK-8  is  the  little 
8008- based  microcomputer  that  got 
this  whole  thing  going  2Y2  years  ago.) 

SPEAKING  OF  THE  MARK-8  .  .  . 

1  have  tried  (unsuccessfully,  until 
now)  to  get  several  MARK-8  owners  I 
know  to  send  me  pictures  of  their 
systems  so  that  we  could  include  them 
in  the  I/O  section  ,  .  .  and  satisfy  the 
history  buffs  among  us.  Grant  Runyan 
came  through.  This  year  Grant  retired 
after  teaching  high  school  math  for 
over  twenty  years.  One  of  the  things 
he  did  in  his  last  two  years  was  to  get 
quite  a  few  kids  turned  on  to  com- 
puters (via  his  MARK-8). 

Not  only  is  he  making  good  use  of 
the  first  hobbyist  microcomputer,  but 
he's  also  using  the  first  hobbyist  TV 
typewriter:  the  TVT  I.  The  processor 
is  running  with  12K  of  21202s.  He  has 
plans  to  interface  a  Flexowriter  for 
hard  copy  (also  as  a  terminal,  I  would 


assume),  and  the  Mathematical 
Function  Unit  (calculator  chip  inter- 
face) as  described  in  the  September 
and  October  '76  Byte.  The  system  is  a 
paper  tape  system,  in  that  he  has  a 
Friden  punch  (not  shown)  and  a  home 
built  high  speed  paper  tape  reader 
(shown  in  the  lower  photograph). 

(A  friend  of  Grant's,  Doug  Hogg, 
has  an  identical  system  and  has  writ- 
ten a  comprehensive  construction 
article  for  that  reader  which  will  be  in 
an  early  issue  of  Kilobaud.  He'll  also 
be  doing  a  future  article  concerning 
that  Flexowriter  interface.  Both  of 
which  will  interface  with  any  system.) 

Mow  you  might  be  asking  the  ques- 
tion, "What  good  is  an  8008-based 
system?  There  isn't  a  good  BASIC 
around  to  run  on  it,  and  there  is  very 
little  software  that  has  been  developed 
for  it."  There  is  a  good  8008 
"BASIC"  around  ...  and  it's  the 
Sceibi  language  called  SCELBAL.  I 
say  it's  "good,"  but  I  don't  really 
know  ...  I'm  just  going  by  what  I've 
heard.  Why  doesn't  someone  write  an 
article  which  would  be  a  critique  of 
<Scelbi's  SCELBAL?  We  review  new 
products  and  books,  don't  we?  Why 
not  new  software?  Let's  find  out  how 
it  stacks  up  against  other  B ASICs  (by 
the  way,  there's  an  8008  and  an  8080 

Continued  on  page  144 
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Now  we're  on  TV! 


Wave  Mate  introduces  Jupiter  IIC, 

a  complete  computer  system 

incorporating  a  monitor  quality 

TV  interface.  This  system 

provides  everything  you  need 

to  create  and  run  application 

programs.  Jupiter  IIC  includes 

a  CPU  with  8K  dynamic  RAM 

and  3K  ROM  memory,  video 

terminal  interface  and 

keyboard,  and  dual  audio 

cassette  tape  interface. 

The  TV  interface  features 

upper  and  lower  case  and 

Greek  character  sets,  and  dot  graphics.  The  dual  audio  cassette  interface 

provides  start/stop  operation  and  operates  at  300,  600,  or  1200  baud. 

And  of  course  we  still  provide  these  high-quality  features:    burn-in 

tested  ICs,  socketed  ICs,  complete  documentation,  and  more. 


ATTENTION: 
ORIGINAL  EQUIPMENT 
MANUFACTURERS 

Jupiter  IIC  provides  OEMs 
with  the  tools  to  get  systems 
into  the  field  faster  and  at 
lower  cost.   ( 1 )  Use  Jupiter  IIC 
as  your  development  system. 
Perfect  for  development  of 
software  and  special  hardware. 
(2)  Use  Jupiter  IIC  for 
prototype  systems.  Only 
Wave  Mate  provides  the  tools  - 
wire  wrap  modules,  universal 
modules,  complete 
documentation  -  to  easily 
tailor  system  logic  and  add 
customized  interfaces  within 
the  basic  Jupiter  IIC  package. 


SOFTWARE 

All  Jupiter  IIC  systems  feature  a  sophisticated  monitor/debugger  package  including  a  versatile 
interrupt  system  and  I/O  monitor  call  instructions.  A  programmable  macro  editor  and  expanded 
assembler  are  also  provided.   Proposed  ANSI  standard  BASIC  is  included  with  Jupiter  IIC. 

THE  JUPITER  IIC  KIT:   S2850 

The  kit  includes  the  CPU,  software  debugger  and  monitor  module,  8K  dynamic  memory,  module 
cage,  power  supply,  front  panel,  video  interface,  cassette  interface,  and  all  the  documentation 
required  to  assemble,  run,  and  understand  the  system  as  well  as  modification  instructions  for  a 
black  and  white  TV  set. 

THE  JUPITER  IIC  ASSEMBLED  SYSTEM:   S3800 

All  components  of  the  Jupiter  IIC  kit  plus  two  audio  cassette  units  and  a  12-inch  black  and 
white  TV  set.  The  complete  system  is  shipped  with  all  components  assembled  and  tested. 


SPECIFICATIONS 

CPU 

MC  6300;  eight-level  interrupt, 

prioritized  and  maskable  by 

level;  single-cycle  and  block 

DMA 


DUAL  AUDIO  CASSETTE 
Complete  paper  tape  replace- 
ment; start/stop  motor  con- 
troJ;  300,  600,  or  1200  baud 
(crystal  controlled);  error 
correction 


VIDEO  TERMINAL 
INTERFACE 

64  x  32  lines 

Upper  and  lower  case, 

plus  Greek  alphabet;  7x12  format, 

1 28  dot  (horj  x  96  dot  (vert.) 

graphics 


MEMORY 

8K  dynamic  RAM;  3K  ROM; 

1K  dual-port  static  RAM 

KEYBOARD 

Generates  fulJ  128-character 

ASCII  set 


I 


£2  Send  details  on  Jupiter  II  systems 

Qj  Have  salesman  cafi 

Name  


~l 


PI 

Title    

'  I  Company 

I  Address  _ 

'  City  

I  Phone   


.  State 


Zip 


ass 
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WAVE  MATE  1015  West  190th  Street,  Gardena,  California  90248 
Dept.  203 


Telephone  (213)329-8941 
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Twenty  Reasons  Why  There  Is  a 


kilobaud 


In  Your  Future 


|  Kilobaud  Magazine  is  going  to  be  as  much  fun  for  the  computer  hobbyist  as  73  is  for  the  ham. 

2  It  will  help  you  in  many  ways  to  take  advantage  of  the  coming  bonanza  for  hobbyists.  The  $50  million  computer 

hobbyist  market  of  today  will  be  the  $500  million  small  business  market  of  two  years  from  now  and  the  $5  billion 
market  of  ten  years  from  now  (or  a  lot  less).  Kilobaud  will  help  you  make  money. 

2  You'll  continue  to  get  I/O  hardware  articles  in  73.  Kilobaud  will  be  more  software  oriented,  and  you'll  be  needing  this 

info. 

4  Computing  and  hamming  go  together.  There  will  be  a  microprocessor  in  much  of  your  ham  gear  in  another  year,  so 
learn  about  them  right  now  ...  be  a  pioneer.  Were  you  among  the  last  to  change  to  SSB?  How  about  FM?  Did  you  fight 
it  or  did  you  get  in  there  and  pioneer  it  with  your  own  repeater?  Here  is  another  pioneering  opportunity  for  you  .  .  . 
don't  muff  it. 

5  Kilobaud  will  tell  you  as  much  as  possible  about  the  hardware  being  put  out.  Other  magazines  have  had  little  about  it. 
Get  to  know  all  of  the  major  systems  and  their  plusses  and  minuses. 

£  Kilobaud  will  have  a  continuing  program  library.  When  you  want  to  write  a  program,  tt  will  be  duck  soup  to  sit  down 

and  take  part  of  this  one  and  perhaps  that  algorithm  .  .  .  and  end  up  with  a  program  that  might  even  work  the  first 
time. 

7  Kilobaud  will  be  the  first  magazine  to  bring  you  detailed  letters  from  hobbyists  telling  you  of  the  problems  they've  had 

with  their  systems  and  how  they  managed  to  overcome  them  -  invaluable  unless  you  are  a  big  fan  of  wheel  reinventing. 

g  The  Kilobaud  lab  will  have  most  of  the  common  hobby  systems  up  and  running.  This  means  the  staff  will  be  able  to 

test  new  gadgets,  programs  and  systems  and  let  you  know  their  reactions.  No  other  magazine  has  such  a  lab. 

p  Kilobaud  is  going  to  be  aimed  at  helping  newcomers  to  computers,  so  you'll  find  it  easy  to  come  up  to  speed  in  this 

new  field. 

JO  Just  as  73  has  the  top  writers  of  the  ham  field,  Kilobaud  will  be  publishing  the  top  computer  hobbyist  writers.  If  you 

know  your  beans,  you  will  find  Kilobaud  pays  about  double  what  most  other  magazines  do  for  articles  (this  is  one  of 
the  reasons  why  the  very  best  are  going  to  be  in  Kilobaud). 

11*20  ■  ■  ■  even  better  reasons  for  subscribing  to  Kilobaud  .  .  .  wish  we  had  the  room  here  to  give  them  in  detail 

21  The  Charter  Subscription  price  for  Kilobaud  is  only  $12  for  one  year  and  $25  for  three  years.  Individual  copies  will  be 
$2.  The  Charter  Subscription  is  good  until  December  31,  1976. 

22  Note  that  first  copies  of  Byte  are  selling  for  more  than  a  year's  subscription  . .  .  take  heed.  A  limited  number  of 
Kilobaud's  first  issue  will  be  printed  and  when  they  are  gone,  they  will  be  gone. 

23  Better  fill  out  the  subscription  blank.  Charge  it. 


Yes,  send  me  a  Ltoassd  Charter  Subscription 

\3$12.00/one  year  D  $25. 00 /three  years 

Toll  Free  subscription  numbers  800-258-5473/800-251-6771 


kilobaud 


Name . 


Address . 
City 


.  State  . 


.Zip, 


□  Cash  enclosed     □  Check     □  Money  Order     □  Bill  me 
Bill  my  credit  card         □  American  Express     D  Bank  Americard     □  Master  Charge 
Credit  card  # Interbank  # 


Expiration  date. 


.  Signature. 
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UNBELIEVABLE!!!!! 


The  intecoior  8001  Kit 

A  Complete  8  COLOR  Intelligent  CRT  Terminal  Kit    . 

$1,395* 


"Complete"  Means: 

•  8080  CPU  •  25  Line  x  80  Characters/Line  •  4Kx8  RAM  •  PROM 
Software  •  Space  for  UV  Erasable  PROM  •  19"  Shadow  Mask 
Color  CR  Tube  •  RS232  I/O  •  Selectable  Baud  Rates  to  9600 
Baud  *  Single  Package  *8  Color  Monitor •  ASCII  Set*  Keyboard 

•  Bell  •  Manual 

And  you  also  get  the  Intecoior51'  8001  9  Sector  Convergence 
System  for  ease  of  set  up  [3-5  minutes)  and  stability. 

Additional  Options  Available: 

•  Roll  •  Additional  RAM  to  32K  •  48  Line  x  80  Characters/Line 

•  Light  Pen  •  Limited  Graphics  Mode  •  Background  Color 

•  Special  Graphics  Characters  •  Games 

Delivery  30-60  days  ARO, 

•  Domestic  USA  price 

ISC  WILL  MAKE  A  BELIEVER  OUT  OF  YOU. 


Send  me. 


.  [No.)  Intecoior*  8001  kits  at  $1,395 


plus  $15.00  shipping  charges  each. 

Enclosed  is  my  □  cashier's  check,  □  money  order, 

□  personal  check*  □  $350deposit/kttforC.O.D. 

Shipment  for  $ 

NAME 

ADDRESS 

CITY 

STATE 


_ZIP 

*Ailow  8  weeks  clearance 
en  persona!  checks. 


intelligent  Systems  Corp. 

4376  Ridgegate  Drive,  Duluth,  Georgia  30136 
Telephone  (404)  449-5961 


® 


Gene  J.  Bartsch  WB60BS 

5436  Baja  Dr. 

San  Diego   CA   92115 


What  Computers 
Can  and  Can't  Do 


-  -  a  look  at  amateur  radio's 
future  possibilities 


Knock.  Knock. 
"It's  open.  Come  on  in. 
Oh,  good  evening,  Bill.  What 
are  you  doing  in  this  part  of 
town?" 

''Evening,  Tom.  I  just,  uh, 
happened  to  be  in  the  neigh- 
borhood and  thought  I'd 
drop  by  and  see  how  you  did 
in  the  Sweepstakes." 

"Oh,  1  can't  complain.  I'm 
a  little  tired  from  staying  up 
most  of  last  night,  but  I  had  a 
lot  of  fun.  How  about  your- 
self?" 

"I  had  a  great  time.  1  got 
me  an  automatic  CQ  sender 
just  for  the  contest,  and  it 
really  helped,  1  made,  get  this 
now,  142,730  points." 

"Hey,  that's  real  good. 
That's  the  best  you've  ever 
done,  isnJtit?" 

"Yes  it  is7  Tom.  It's  the 
CQ  sender  that  did  it.  What 
kind  of  score  did  you  make?" 

"Oh,  a  pretty  good  one." 

"How  good?" 

"Well  ..." 

"Aaaaw,  don't  be  embar- 
rassed. I  won't  tell  the  boys." 

SO 


"Oh,  I'm  not  embarrassed. 
]  made  387,540  points." 

"What?    You're    kidding!" 

"No,  actual  fact." 

"That's  more  than  twice 
the  highest  score  I  ever  heard 
of.  You  must  have  figured  it 
wrong." 

"No,  I  didn't,  Bill.  I  just 
made  a  few  modifications  to 
the  station.  Would  you  like  to 
see  what  I've  done?" 

"Would  fever!" 

"In  here.  Let  me  get  the 
light." 

"Hey,  what  are  all  these 
funny  looking  boxes?  Are 
you  running  10  kW  or  some- 
thing?" 

"No,  this  is  just  my  latest 
interest,  a  computerized  ham 
station." 

"A  what?" 

"The  price  of  computers 
has  been  dropping  and  a  lot 
of  hams  have  been  getting 
interested  in  them.  I  built  a 
few  things  and  programmed 
this  little  computer  to  make 
my  Sweepstakes  operation 
more  efficient." 


"How  do  you  mean,  Tom? 
I  still  can't  see  how  it  works." 

f'Well,  this  computer 
works  internally  with  some- 
thing called  ASCII  Code.  So 
first  I  built  a  Morse  code  to 
ASCII  converter  so  that  the 
computer  can  understand 
Morse.  Then  I  wrote  a  micro- 
program so  that  the  com- 
puter could  lock  on  to  any 
code  speed  by  comparing  the 
relative  spacing  of  the  dots 
and  dashes.  Now  I  have  a 
computer  that  I  can  hook  up 
to  my  receiver  and  it  can 
understand  any  CW  signal  it 
hears.  Does  that  make 
sense?" 

"Yeah,  I  guess  so." 

"Next  I  took  this  old  TV 
set  and  modified  it  to  use  as  a 
display.  Now  the  computer 
can  read  CW  and  print  the 
results  on  the  TV  screen  for 
me  to  read.  Then  I  built  two 
digital  sweep  circuits,  one  for 
my  main  receiver  and  one  for 
my  spare  receiver.  Now  the 
computer  can  automatically 
sweep  through  the  band,  and 


I've  programmed  it  to  copy 
and  store  the  call,  frequency, 
code  speed,  and  other  infor- 
mation such  as  section,  etc., 
of  everyone  it  hears.  And 
when  I'm  sending,  the  com- 
puter tunes  the  receiver  to 
the  other  end  of  the  band  and 
listens  to  who's  there  during 
the  spaces  between  charac- 
ters. When  I  finish  trans- 
mitting, it  zips  the  receiver 
back  to  the  transmitter  fre- 
quency, listens  to  the  other 
guy's  part  of  the  exchange 
and  displays  the  result  on  the 
TV  screen.  Got  that?" 

"Wow!" 

"Of  course,  the  computer 
also  keeps  the  log  and  main- 
tains a  check  list  to  make  sure 
that  I'm  not  working  the 
same  guy  twice.  It  also 
retunes  the  transmitter  for 
the- part  of  the  band  I'm  in, 
and,  of  course,  it  points  the 
beam  in  the  direction  of  the 
guy  I'm  talking  to.  Oh,  and 
you  remember  that  I  said  that 
I'd  built  two  frequency 
sweeping  circuits  and  that 
one  was  for  the  spare  re- 
ceiver? While  I'm  working 
people  on  one  band,  say  40 
meters,  the  computer  is  using 
the  spare  receiver  to  listen  to 
80,  20,  15  and  10  and  to 
keep  track  of  who's  on,  what 
frequency  they're  on,  their 
section,  and  approximate 
code  speed.  It  also  keeps 
track  of  band  conditions  so 
that  if  20  gets  real  good,  for 
example,  I  don't  waste  my 
time  on  another  band  that 
isn't  as  active." 

"Wow!" 

"Of  course,  I  programmed 
the  computer  with  all  of  the 
sections.  For  the  first  3  hours 
of  the  contest  !  just  worked 
as  many  stations  as  I  could. 
After  that,  the  computer  kept 
a  special  watch  for  the  sec- 
tions that  were  missing." 

"Wow!" 

"But  let  me  describe  a 
typical  QSO  for  you,  Bill. 
The  computer  would  print  on 
the  screen:  'W1XYZ  7033.28 
KHZ  16  WPMCTSEC  From 
the  way  [  had  programmed 
the  machine,  I  knew  that 
W1XYZ  had  just  called  CQ 
SS,  that  he  was  on  7033.28 
kHz,  that  he  was  sending  at 


about  16  wpm,  and  that  the 
computer  had  previously 
copied  his  section  as  CT.  I 
also  knew  that  1  hadn't 
worked  him  before  or  the 
computer  wouldn't  have 
printed  his  call  on  the  screen. 
Td  hit  this  button  on  the 
console  labeled  GET  HIM, 
the  computer  would  zip  the 
transmitter  to  7033.28  kHz, 
switch  to  the  dummy  antenna 
and  retune,  and  a  few  milli- 
seconds later,  while  aiming 
the  beam  at  Connecticut, 
sendat16wpm:'W1XYZDE 
WB60BS  K\  If  he  came  back 
to  me,  the  computer  would 
print  his  response  on  the 
screen  while  I  listened  to  it 
for  verification:  'WB60BS 
DE  W1XYZ  NR  1  AW1XYZ 
55  CT  BK\  The  computer 
would  print  on  the  screen  and 
start  sending:  'BK  QSL  NR 
50  A  WB60BS  64  SD  BK\ 
The  computer  would  print 
WIXYZ's  response  while  I 
listened:  'BK  QSL  GL  CQ  SS 
.  .  .  '.  As  soon  as  I  saw  and 
heard  that,  I  hit  this  other 
button  here  labeled  LOG  IT, 
and  the  computer  would  log 
the  call,  time,  frequency,  ex- 
change, etc.,  as  required.  If 
the  other  guy  missed  any- 
thing, the  computer  is  pro- 
grammed to  respond  to 
requests  for  a  repeat  of 
CALL,  PRECEDENCE,  NR, 
CK,  or  SEC.  If  anything  else 
was  needed  or  if  the  com- 
puter didn't  understand  what 
was  missed,  it  would  print  a 
line  of  question  marks  on  the 
screen:  '????????????'  and 
turn  control  to  manual.  That 
meant  that  I  would  have  to 
take   over  and   complete  the 


exchange  and  log  it  manually. 
Then  I  would  turn  control 
back  to  the  computer.  Of 
course,  t  could  hit  the 
MANUAL  button  any  time  I 
wanted  to  make  changes  or 
corrections  to  the  exchange 
or  to  the  log  entry.  Inter- 
esting little  system,  eh  Bill?" 

"Fantastic!  Unbelievable! 
I  feel  like  I'm  in  the  year 
2077  rather  than  1977  like  I 
know  I  am.  I  see  how  you 
made  that  high  score  now. 
Wow!  ...  A  couple  of  things 
do  bother  me,  though." 

"Yeah,  like  what?" 

"Well,  I  don't  see  how 
anybody  can  compete  with  a 
computerized  station  like 
yours  unless  he's  got  one  like 
it.  Does  this  mean  we  alt  have 
to  computerize  or  give  up 
contests?" 

"No,  Bill,  I  figure  that 
within  a  year  or  two  there 
will  either  be  a  separate  cate- 
gory and  computerized 
stations  will  only  compete 
with  each  other,  or  there  will 
be  a  multiplier  for  non- 
computerized stations,  like 
one  for  low  power,  to  give 
everybody  an  equal  chance. 
Anything  else?" 

"Weil,  it  looks  like  the 
computer  did  everything.  It 
looks  like  you  could  have 
turned  it  on  and  gone  to  bed. 
It  doesn't  seem  much  like 
ham  radio  to  me.  Do  we  all 
computerize  our  stations  and 
then  sit  back  on  our  hands 
while  the  computers  talk  to 
each  other?" 

"I  thought  about  that  too, 
Bill,  but  1  don't  think  so. 
First,  all  of  the  things  the 
computer    did    were    things 


that  I  wish  I  could  do  myself. 
I  wish  that  I  could  listen  to 
and  remember  all  the  calls 
and  frequencies  and  sections 
from  one  end  of  every  band 
to  the  other,  but  I  can't.  This 
computer  can,  so  why  not  use 
it?  I  wish  that  I  couid  gen- 
erate rf  in  my  brain  and  send 
and  receive  it  with  no  addi- 
tional equipment.  I  can't,  so  I 
use  a  transmitter  and  a  re- 
ceiver and  an  antenna.  They 
do  the  things  I  can't  do,  just 
like  you  use  your  new  CQ 
sender  to  call  CQ  while 
you're  logging,  because  you 
can't  do  both  things  at  once 
without  it." 

"But  it  doesn't  seem  quite 
human  somehow,  and  I  like 
the  human  touch  in  my 
QSOs." 

"I  like  the  human  touch  in 
my  QSOs  too.  When  I'm  not 
using  the  computer  here  for 
contests,  I  use  it  to  make  my 
QSOs  more  satisfying.  1  keep 
a  more  detailed  Jog  with  it 
than  I  ever  could  with  pencil 
and  paper.  If  a  guy  tells  me 
that  he's  a  retired  mailman 
and  that  he  now  builds  model 
airplanes  and  lives  on  a  house- 
boat, I  record  all  of  those 
things  in  my  computer  log.  If 
I  work  the  same  guy  again  in 
three  months  or  three  years,  I 
wish  that  1  could  remember 
all  of  those  things.  I  can't, 
but  my  computer  log  can, 
and  all  I  have  to  do  is  type  in 
the  guy's  call  and  a  question 
mark  and  hit  the  ENTER 
key,  and  if  I  ever  talked  to 
him  before,  I  know  it  in 
about  2  seconds  and  I  know 
everything  I  ever  logged 
about  him  because  the  com- 


puter prints  the  log  entry  and 
information   on  the  screen." 

"I  think  I  see  what  you 
mean,  Tom.  Use  the  com- 
puter to  do  things  you  can't 
do  and  to  make  your  oper- 
ating more  enjoyable,  it 
would  be  great  to  keep  a 
watch  for  those  rare  DX 
stations,  and  it  could  keep 
watch  day  and  night,  on  all 
bands. " 

"Yeah,  that's  the  kind  of 
thing  I  mean.  You  could  even 
have  it  keep  watch  for 
specific  calls,  so  that  if  an  old 
friend  of  yours  got  on  the  air 
you  would  know  it  imme- 
diately. Or  it  could  automati- 
cally aim  your  antenna  at  a 
satellite  and  follow  it  across 
the  sky.  The  possibilities  are 
almost  unlimited." 

"It  sounds  great,  Tom. 
You've  sure  sold  me.  AH  of 
this  gear  must  have  cost  a 
fortune  though." 

"I  told  you  that  the  price 
of  computers  and  computer 
memory  was  dropping  fast, 
right?" 

"Right/' 

"All  of  the  computer  gear 
you  see  here  cost  me  about 
$400.  It's  mostly  used  gear 
and  surplus,  and  some  of  the 
interface  stuff  is  home  brew. 
1  probably  spent  six  months 
getting  everything  together 
and  getting  it  working, 
though/' 

"That's  not  too  bad.  J 
have  just  one  last  question, 
Tom." 

"What's  that?" 

"Do  you  know  anybody 
who  wants  to  buy  a  slightly 
used  a  u  to  mati  c  CQ 
sender?"  ■ 


Manufactured  &  Guaranteed  by 

M0R-GAJN 

2200T  South  4th  Street 

Leavenworth,  Kansas  66048 


EXCLUSIVE  66  FOOT. 
75  THRU  ID  METER  DIPOLES 

NOTES 

1.  Models  prefaced  '" "  'will  be  arable  1/77. 

2.  All   models  above  are  furnished  with  crimp/solder  lugs. 

3.  All  models  can  be  furnished  with  a  SO-239  female 
coaxial  connector  at  additional  cost.  The  SO- 239  mates 
with  the  standard  PL-259  male  coaxial  cable  connector. 
To  order  this  factory  instated  option,  add  the  letter 'A' 
after  the  model  number.  Example:  40-20  HD/A 

4.  75  meter  models  are  factory  tuned  to  resonate  at  3950 
kHz.  fSP)  models  are  factory  tuned  to  resonate  at  3800 
kHz.  80  meter  models  are  factory  tuned  to  resonate  at 
3650  kHz.  See  VSWR  curves  for  other  resonance  data. 

(Canadian  custo 


Fully  \<i  "eifUd       "-  i..v,f.-'- AtrcarJv  in:„\? 

^16  40:4  Coppo'  Woid  *iro  »nrw»:od  to  i!  fundlfc  iiktuh  Cc-ppMjr  v*ite  — 
Rated  iv  better  than  rjll  lipl  po*w  AM/CVY  or  SSBCm.psI  or  Balanced 
50  lo  75  ohm  fevdlino  -  VSWB  undgr  1.5  To  1  jl  m«!  fiaijhts  -  Signless 
Steel  hardnrorii  —  Ojop  Prdol  Ifrsuljlora  —  T*m t>c  P e jf or rrunce  —  No  nails 
of  traps  rft  bra  ilk  dawn  O:  (tanfjs  under  wajlhar  conditions  —  Com01«E«iy 
AjSambitpd  jMoy  (Q  pu<  up  -  Ga jfjn r*ad  1  yfjjr  -  ONE  DESIGN  DOES 
IT  ALL, 


MODEL 

BAM  OS 

PRICE    - 

WEIGHT 

LEIS'GTH 

(Mete^i 

fOi/Kgl 

iFiftMrrii 

40-20  HD 

40/20 

S49.50 

26/.  73 

36/T0.9 

"'40-lCHD 

40/20/ 15/ 10 

50  50 

36/1  01 

36/10.0 

80-40  HD 

80/40  *  1 S 

57.50 

41/1  15 

60/21  0 

75-40  HD 

75/40 

55.00 

40/1  12 

66/20. 1 

75-40  HD  (SP) 

75/40 

57  50 

40/1  12 

66/20  T 

75-20  ^O 

75/40/20 

66  50 

44/1.23 

66/20  T 

75-20  HD  (SPt 

75/40/20 

65.50 

44/1  23 

66/20  1 

75-10  HD 

76/40/20/1 5/ 10 

7d.50 

43/1.34 

66/20. 1 

75-10  HD{SP) 

75/40/20/15/10 

74.50 

48/1.34 

66/20.1 

"B0- 10  HD 

80/40/20/15/ 10 

75.50 

50/1.40 

69/21.0 

mers  —  please  contact  your  favorite  Canadian  dealer  of  MO  R 


Overseas  Sales  (except  Canada} 

E.  D.  Magnus  &  Associates 
5715  North  Lincoln  Ave. 
Chicago.  Illinois  60659 


NO  TRAPS- NO  COILS- 
NO  STUBS- NO  CAPACITORS 

MOH-GAIN  HO  DIPOLfS  ..."  One  half  the  length  of 
conventional  half-wave  dipnles.  •  Multi-band,  Multi- 
frequency.  •  Maximum  efficiency  -  no  traps,  loading  coils, 
or  stubs.  •  FuMy  assembled  and  pre- tuned  -  no  measuring, 
no  cutting.  •  All  weather  rated  -  1  KW  AM,  25  KW  CW  or 
PEP  SSB.  •  Proven  performance  --  more  than  15,000  have 
been  delivered.  *  Permit  use  of  the  full  capabilities  of 
today's  5-band  xevrs.  •  One  feediine  for  operation  on  all 
bands.  •  Lowest  cost/benefit  antenna  on  [he  market  today. 
•  Fast  QSY  -  no  feediine  switching.  •  Highest  performance 
for  the  Novice  as  well  as  the  Extra-Class  Op. 
GAIN  direct.) 
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Dr.  George  L.  Haller  VJ4BQ 
Hound  Ears  Club 
Blowing  Rock  NC  28605 


A  Ham  Shack  File  Handler 

-  -  program  in  BASIC  for  QSLs,  repeaters,  etc. 


This  article  describes  a 
simple  program  in 
BASIC  which  will  keep  track 
of  your  QSLs  and  also  give 
you  information  on  the  re- 
peaters that  you  may  wish  to 
use.  The  program  may  also  be 
extended  to  provide  other- 
functions  in   logkeeping,  but 


it  was  kept  simple  to  give  the 
hams  who  are  new  computer 
freaks  a  chance  to  get  ac- 
quainted with  their  new  toy. 
It  is  written  in  Altair  BASIC 
version  3.2,  but  could  be 
easily  modified  to  any  other 
BASIC 


Program  How  chart 


A  SAMPLE  RUN  OF  THE  HAM  FILE 

RUN 

REPEATER  AND  QSL  FILE 

FOR  REPEATERS  USE  LAST  THREE  LETTERS  OR  FREQUENCY  AS  13/73 
OR  CITY  NAME,  FOR  AMATEUR  STATIONS  USE  COMPLETE  CALL. 

STATION  ?  AAA 

WR4AAA,  13/73,  190,  SALISBURY,  NC. 

END  OF  SEARCH 

STATION  ?  28/88 

WR4ABF,  28/88,  195,  SHELBY,  NC 

END  OF  SEARCH 

STATION  ?  HICKORY 

WR4ACM,  25/85,  195,  HICKORY,  NC 

END  OF  SEARCH 

STATION  ?  ABQ 

NO  RECORD  IN  FILES 

STATION  ?  CR6CA 

5/26/71 ,  0Q15Z,  14MHZ,  RTTY,  JOE 

END  OF  SEARCH 

STATION  ?  K4GV 

11/6/75,  0710P,  2M-FM,  TED 

12/5/75,  0655P.  2M-FM,  TED 

END  OF  SEARCH 

STATION  7W2ABC 

NO  RECORD  IN  FILES 

STATION  ?W4BQ 
THAT'S  YOU,  STUPID! 

END  OF  SEARCH 

STATION  ? 

OK 


A 
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Station  Operation 

A  sample  readout  shows 
that  information  about  a 
repeater  can  be  obtained  by 
replying  to  the  initial  ques- 
tion of  the  computer 
("STATION?")  with  the  last 
three  letters  of  the  repeater 
call,  such  as  "AAA"  or  by 
typing  in  the  frequency  pair 
as  "37/97",  or  even  by  typing 
in  the  location  city  as 
"SHELBY/'  If  your  input  is  a 
city  name,  all  the  repeaters  in 
that  city  will  be  printed  and 
the  same  goes  for  the  repeater 
frequency  pairs,  but  only  one 
repeater  will  be  printed  for 
each  call.  If  you  should  be 
working  in  an  area  which 
crosses  district  boundaries, 
and  the  same  last  three  letters 
have  been  assigned  to  re- 
peaters that  you  work,  then 
the  identifier  should  be  ex- 
panded to  include  the  district 
number  (e.g.,  "3AAA"  and 
"4AAA"). 

For  information  from  the 
log  on  amateur  QSLs,  the 
"STATION?"  request  is 
followed  by  typing  in  the  full 
call  of  the  amateur  station. 

After  the  computer  prints 
the  information  on  repeaters 
or  amateur  stations,  it  will 
print  "END  OF  SEARCH" 
and    then    return    to    "STA- 


TION ?"  for  the  next  request. 
If  the  requested  information 
is  not  in  the  file,  the  com- 
puter will  print  "NO 
RECORD  IN  FILES"  and  go 
back  to  "STATION  ?" 

The  Program 

Additions  or  deletions  to 
the  file  are  accomplished  by 
using  the  Altair  BASIC  com- 
mand 'XLOAD,"  which 
brings  the  program  into  the 
computer    from    cassette.    A 


new  entry  is  made  by  simply 
adding  a  new  line  for  each 
new  station,  repeater,  or  even 
additional  QSLs  with  a  pre- 
viously logged  station.  After 
the  updating  has  been  per- 
formed, the  program  is  then 
put  back  on  cassette  using  the 
"CSAVE"  command. 

The  memory  required  for 
the  listing  shown  takes  about 
1250  bytes  and  a  typical 
entry  takes  about  45  bytes. 
The    program    could    be    ex- 


panded   to   provide  readouts 

for  summaries  of  QSLs  by 
districts  or  foreign  countries. 
This  could  be  done  by  adding 
an  "OR"  phrase  as  was  done 
in  the  repeater  section  of  the 
program,  but  as  mentioned  at 
the  start,  this  program  has 
been  kept  simple.  However,  it 
is  a  practical  operating  pro- 
gram and  is  in  use  at  my 
station.  The  listing  as  shown 
shows  only  a  small  portion  of 
my  log  Files.  ■ 


list  __ 

5   REM   HAM   FILE    IN   ALTAIR    BASIC   BY   GEORGE    L.   HALLER 

10  PRINT:PR!NT 

20  PRINT  "REPEATER   AND   QSL   FILE" 

30  PRINT 

40  PRINT  "FOR    REPEATERS   USE    LAST  THREE    LETTERS  OR   FREQUENCY  AS   13/73" 

50  PRINT  "OR   CITY  NAME,    FOR  AMATEUR  STATIONS  USE  COMPLETE  CALL." 

60  PRINT:PRINI 


70   INPUT  "STATION   ";A$ 

80  F=0:REM    RESET  "RECORD    FOUND"   FLAG  _ 

100  IF  A$="AAA"  OR   A$-"13/73"  OR  A$="SALISBURY"  THEN   GOSUB  300~ 
110   IF   A$="ABF"  OR   A$="28/88"  OR  A$="SHELBY"  THEN  GOSUB  310 

130  IF  A$="ACM"  OR  A$-"25/85"  OR  A$="HICKORY"  THEN  GOSUB  330 

280   IF    F>0  THEN    1000:  REM   IF    REPEATER    IS   FOUND 

290  GOTO   400   :REM   JUMPS   REPEATER   SUBROUTINES  

300  PRINT  "WR4AAA,   13/73,    190,  SALISBURY,  NC.":F=1: RETURN 

310   PRINT  "WR4ABF,   28/88,    195,  SHELBY,   NC":F=1:RETURN 

330   PRINT  "WR4ACM,   25/85,   195,   HICKORY,   NC":F-1 : RETURN 


400   IF   AS="W4BQ"  THEN   PRINT   "THAT'S  YOU,   STUPID!":F=1 
410   IF   AS="HB9HK"  THEN   PRINT   "7/20/73,   2030Z,   14MHZ,    RTTY,  WILLY": F-1 
420   IF   AS="CR6CA"  THEN   PRINT  "5/26/71,   0015Z,   14MH2,    RTTY,  JOE":F=1 
430   IF   A$="OA4BR"  THEN   PRINT  "7/3/74,  091 5Zr   14MHZ,   RTTY,   ZJP":F-1 
440   IF   AS="JH1TFF"  THEN   PRINT  "5/27/74,   1150Z,    14MHZ,   RTTY,   DOC":F-1 
450   IF   A$=JJKJ6BZ"  THEN   PRINT  "7/6/73,   0200Z,    14MH2,   RTTY,   GEORGE": F-1 
460   IF   AS="K4GV"  THEN    PRINT   "11/6/75,  071  OP,   2M-FM,  TED":F=1 
470   IF   A$="W4MYG"  THEN   PRINT   "1 1/3/75,  0725P,  2M-FM,    RAY":F=1 
480   IF   A$="K4GV"  THEN   PRINT  "12/5/75,   0655P,   2M-FM,  TED":F=1 

490   IF   AS="K4FZ"  THEN   PRINT   "2/17/76,   0430P,   14MHZ,   SSTV,   BOB":F=1 

1000   PRINT 

1010   IF    F>0  THEN   PR(NT"END   OF   SEARCH":GOTO   60 

1020  PRINT  "NO    RECORD    IN    F1LES":G0T0   60 

OK 


Heading 

& 

Instructions 


Input  Station  Request  & 
Reset  "Record  Found"  Flag 

Repeater  Recognition 
Symbols 


Repeater  Subroutines 
-{The  number  after  the  frequency  pair  is  the 
antenna  direction  bearing  from  my  station) 


_Station  QSL  Compare 
Routines 
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Robert  S.  Hatch,  Jr.  W0TBL 

Route  10 

Columbia   MO   6S201 


Several  days  ago,  we 
stopped  in  at  the  local 
ham  store  to  purchase  a  log 
book.  And,  to  our  amaze- 
ment, the  ARRL  Log  Books 
were  priced  at  $2.00  each.  We 
felt  that  something  had  to  be 
done  to  help  combat  this 
inflation,  so  we  decided  we 
could  print  our  own  logs  on 
the  computer  at  work. 
Agreed,  not  everyone  has 
access  to  an  IBM  370  Model 
165  and  155  back  to  back. 
However,  there  are  a  Jot  of 
computers  around,  and  who 
knows,  the  guy  down  the 
block  just  might  run  the  pro- 
gram for  you. 

The  program  was  written 
in  Fortran  IV  because  of 
simplicity,  and  can  be  com- 
piled by  a  large  number  of 
computers. 

The  computer  program  is 
punched  into  IBM  cards  on 
an  IBM  029  Keypunch.  The 
JCL  (Job  Control  Language) 
was  not  included  because 
each  computer  installation 
has  its  own  unique  JCL.  And, 
you  will  need  to  know  the 
JCL  at  the  particular  com- 
puter site  you  use. 

So  why  not  punch  up  the 
program,  find  a  computer, 
and  run  off  several  thousand 
log  sheets  on  that  idle  com- 
puter? ■ 

Editor's  note:  The  author  is 
selling  this  program  deck  for 
$4.00  postpaid. 
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Print  Your  Own 
Log  Book 


-  -  on  your  nearest  computer 


SJOB 

J 
2 

3 


DO    9     W-l  ,  1  5 
WRITE (6,1) 
FORMAT (MM 
WP! TF (6.2  > 

FORMAK  •      Ml  30(  *-M  ) 
WRlTc (6.31 

FORMAT (•      «,*|  AM*T£UR     RAOIH     STATION     LOG     OF     WAYNE     GREEN 

1  CALL        W2NSO/1  T I vf      IN     GMT • * 33X *  •  I  *  I 

WRI  TE7  (  6.2  ) 


FQRMATC       ■  ,  ■ 
1EO.  I      *DO 

WRI TE [6,5 ) 
FORMAT ( •      M ' 1 
1  I 

WPI TEl*i2) 
OO     7     K=l.?4 
W  R  1  T  E  {  ft  *  6  ) 
FORMAT (  *      M ■ I 
1  I 

WRlTF(fw2  ) 
WR  I  TE I  6 ,3  )  V 
FORMAT { /•      M • 
WRITE(6. 1 ) 
STOP 
FNO 


I      GATE     F,         |      ST  AT  TOM         I     CALLED 


1      PO^'EP      1     TIMF 


j      HIS 


|      MY 


I      C0MMENTSM22X.  "|      QSL      I*) 


1  FR 


J   CALLED     I  RY  |   RST 

WATTS  I  FND^O      lM31x,'|  S|R 


t  RST 


!M 


1 


\   * ,31 X, 


1    IM 


The  staff  (both  of  us)  at 
ON_LINE  wish  to  acknowledge 
B*>ur  readers  and  advertisers  as  being* 
#  the  true  cause  of  our  successful  first| 
sj-'year.  Our  thanks  and  wishes  for  t| 
^1977  full  of  events,  satisfaction  and? 
§*  peace, 


COMPUTER  HOBBYISTS! 

Nationwide  Classified  Ad  Newsletter 

Buy  &  Sell  Hardware  &  Software 
new/used/uni  q  ue  /I  ow-  cost 

$3.75  for  18  issues. 

Free  sample  Issue  on  request. 

ON_LINE  NEWSLETTER 

24695  Santa  Cruz  Hwy.,  Los  Gatos 

v  CA  95030  j 


KAUFMAN  BALUN 


KAUFMAN 

water  tight 

BALUN 


1:1  impedance 
match 

Patent   No. 
D219I06 


new  and  improved 
molded  plastic 


^-Cr 


For    dipoles, 
beams,    invented 


with  or 
without 
BALUN 


and    quads 


KAUFMAN  CenlBf  Insulator  witn  BALUN  $1  3. 50 

KAUFMAN  Gntt«r  In sutler  without  BALUN         $    8.50 
Dragon  Fly  antenna  construction  sheet  and  drawing 

postpaid  USA       $   2.00 


3  Kw  PEP 

4  Ounces 
Ql  Ferrite 


KAUFMAN  INDUSTRIES 

3  Short  St. 

REEDS  FERRY,  N.H.  03054 


SUB-AUDIBLE    GENERATOR 
for  FM 


•  Inexpensive  multi 
tone  encoder 

•  Compatible  with 

PL-CG-QC 

•  Low  distortion 

sinewave 

•  Input  8-18  VDC 

unregulated  -51 

•  Rugged,  plastic 
encased  with 
leads 

•  Adjustable  frequency 

(98-250  Hz),  Lower 
available 

•  Excellent  stability 


Price  $19.95 

Freq,  set  at 

factory 
$5,00  extra 

Calif,  ros.  add  6% 
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Meet  the  Challenger. 


The  Challenger 
Self  Portrait 


The  new  price  and  performance  champ  from  OSI. 


He's  got  his  act  together! 

Even  our  lowest-cost  Challenger 
comes  fully  assembled,  complete 
with  a  500  ns  6502A,  serial  interface, 
1 ,024  words  of  memory  and  a 
UL-approved  power  supply,  all  for 
$439.  Every  Challenger  comes  ready 
for  easy  expansion  with  an  8-slot 
mother  board,  backplane  expansion 
capability,  and  a  power  supply 
heavy  enough  to  handle  a  full 
complement  of  system  boards.  Our 
4K  Challenger  comes  ready  to  run 
BASIC  minutes  after  you  unpack  it 
And  there's  more. 

He  packs  some  heavy  hardware. 

You've  never  seen  memory  and 
interface  options  like  these— not  at 
our  prices,  fully  assembled!  4K 
RAM  memory  boards  $139!  (see 
below).  Single  drive  OSI  Challenger 
Floppy  Disk  $990!  Dual  drive 
Floppy  $1490!  Plus  8K  PROM 
boards!  A  Video  Graphics  board, 
including  alphabetics,  graphics, 
and  color!  An  audio  cassette, 
A/D,  D/A  and  parallel  I/O  board! 
A  backplane  extender  board! 
A  prototyping  board!  And  our  extra- 
ordinary CPU  Expander  Board— it  lets 
you  run  a  Z-80,  and  6100  (PDP-8 
equivalent)  concurrently  with  The 
Challenger's6502,  or  under  its  control 

There's  nothing  soft  about 
his  software! 

OSI  has  full  software  support  for  our 
Challengers.  Including  extended 
BASIC,  extended  Video  Monitor,  a 
Disk  Operating  System,  some 
very  Hollywood  real  time  programs 
for  Video  Graphics,  Animation, 
Sound  Processing  and  so  forth,  plus 
PROM  firmware,  with  more  to  come. 

He's  fast! 

You  can  order  The  Challenger  with 
a  6502C  for  a  250  ns  cycle  time, 
with  a  standard  6502 A  for  500  ns 
cycle  time,  or  with  a  6800  for  1 
microsecond  cycle  time.  And  with 


our  CPU  Expander  Board,  you 

can  always  update  to  any  new  CPU 
to  be  as  fast  as  fast  can  be. 

And  he  isn't  just  good! 

He's  better!  By  design.  The  OS! 
Challenger  is  the  only  completely- 
assembled,  ultra-high-performance, 
fully-expandable  mainframe  computer 
that  does  this  much  for  this  little. 
Get  your  hands  on  one  now. 
Send  for  your  Challenger  today. 

You  can't  beat  The  Challenger! 

The  OSI  Challenger  65-1 K.  Fully 
assembled.  Features  6502A  CPU, 
serial  interface,  1,024  words  of 
memory.  $439. 

The  OSI  Challenger  65-4K.  Same  as 
65-1 K  but  with  4,096  words  of 
memory.  Will  run  Tiny  BASIC  with- 
out expansion.  $529. 
The  OSI  Challenger  65V-4K.  NO 
NEED  for  an  expensive  terminal. 
Connects  to  your  ASCII  keyboard 
and  video  monitor  through  included 
OSI  440  Video  Board.  Features 
software  utility  that  simulates  a 
deluxe  CRT  terminal.  $675. 
The  OSI  Challenger  68-1 K.  Based 
on  6800  CPU.  For  the  casual 
hobbyist,  smaller  systems.  The 
Challenger  68  series  comes  only  in 
serial  interface  forms  and  is 
compatible  with  MIKBug  software 
through  an  included  OSI  software 
utilities  package.  $459. 
The  OSI  Challenger  68-4K.  With, 
OSI  4K  BASIC  on  paper  tape.  $529 
SPECIAL!  ADDITIONAL  4K  MEMORY 
BOARDS-  Ordered  with  your  Chal- 
lenger, limit  3  more  at  this  special 
Low  PriceT  (total  16K,  including  4K 
already  on-board  in  mainframe).  $139 
Buy  12K  or  larger  Challenger  65 
system  and  we  include  Extended 
BASIC  FREE! 


I 


OSI  Challenger  Floppy  Disk  System. 
Fully  assembled,  for  use  with  OSI 
Computers  only.  $990  Single  drive 
$1490  Dual  drive. 
OSI  Audio  Cassette  Interface. 
Comes  assembled,  but  with  room 
for  you  to  populate  with  A/D  and 
D/A  chips  later.  (OSI  430  based)  $89 
And  all  the  baseboards  and  kits  of 
the  powerful  OSI  400  System. 

OK,  OSI,  I'm  ready  to  buy! 

To  order  your  Challenger  System, 
send  the  total  amount  of  your 
purchase  plus  $4.00  for  snipping  and 
insurance  (plus  sales  tax  for  Ohio 
orders)  by  personal  money  order  or 
check.  Or  indicate  all  numbers 
on  your  BankAmericard  or  Master 
Charge  to  charge  your  order. 
Or  send  a  20%  (non-refundable) 
deposit  to  receive  your  order  C.O.D. 
Delivery  is  typically  60  days  (except 
when  payment  is  by  check,  which 
must  clear  before  shipment  can  be 
made).  Deliveries  are  scheduled  on 
a  first  ordered,  first  shipped  basis. 

Name 


Address_ 

City 


_State_ 


-Zip. 


Telephone . 

Bank  card  info    Inter  Bank  #_ 

Expiration  Date 

Account  #    


Check  □    M.  O.  □    BACD    MCD 
20%,  bal.  C.O.D.  □ 
Q  Order  attached. 
□  Send  additional  informa- 
tion on  The  OSI  Challenger. 

□  Send  additional  informa- 
tion on  OSI  400  Kits. 

n$1  00  enclosed 
for  complete 
OSI  Catalog. 


OHIO  SCIENTIFIC  INSTRUMENT 

Dept.  H  11679  HAYDEN  STREET,  HIRAM,  OH  44234 


(216)  569-7945 
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.Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


The  Bit  Explosion 


-  -  8  vs.  12  vs.  16  vs.  ? 


Why  settle  for  eight 
bits?  If  you're  think- 
ing of  building  your  own 
microcomputer,  take  a  quick 
look  at  what's  available 
before  plunging  in.  For 
slightly  more  than  what  you 
would  expect  to  pay  for  an 
80-bit  CPU  chip,  you  can  now 
get  a  12-  or  16-bit  micropro- 
cessor with  many  more  capa- 
bilities   and   features.    Those 


currently  available  include 
the  12-bit  CMOS  chip  from 
Intersil  (IM-6100)  and  Harris 
Semiconductor  (HM-6100) 
which  executes  the  same 
instruction  set  as  the  Digital 
Equipment  PDP-8/E  mini- 
computer and  the  16-bit 
CPUs  from  Texas  Instruments 
(TMS-9900),  National  Semi- 
conductor (PACE),  and 
General      Instruments 


Fig,  7.  TMS-9900  block  diagram. 


(CP-1600).  If  you  think 
you're  not  ready  to  design 
your  own  custom  system, 
several  of  these  companies 
offer  various  boards  and 
systems  all  ready  to  go. 

The  12-Bit  6100 

The  IM-6100  from  Intersil 
and  the  HM-6100  from  Harris 
Semiconductor  are  pin-f or- 
pin compatible  12-bit  micro- 
processors in  40  pin  dual-in- 
line packages.  Both  recognize 
the  standard  instruction  set 
of  the  Digital  Equipment 
PDP-8/E  minicomputer  but 
cannot  accept  the  Extended 
Arithmetic  Element  (EAE)  or 
User  Flag  (UF)  options. 
Normal  memory  addressing 
capacity  is  only  4K  but  may 
be  extended  to  32K  via  an 
Extended  Memory  Control 
element  The  bus  structure  of 
the  6100  can  be  adapted  to 
provide  a  subset  of  the 
PDP-8/E  OMNIBUS  signals 
allowing  all  PDP-8/E  pro- 
grammed I  JO  interfaces  to 
operate  with  the  6100  with- 
out hardware  or  software 
modifications. 

The  CMOS  processor  chip 
requires  only  a  single  voltage 
supply  between  4  and  1 1 
volts  and  is  TTL  compatible 
with  a  5  V  supply.  There  is  a 
built-in  crystal  controlled 
oscillator,  for  system  timing, 
with  a  maximum  frequency 
of  8   MHz  with  selected  ver- 


sions of  the  chip.  All  control 
signals  are  produced  by  the 
CPU  chip  and  can  interface 
with  up  to  64  separate  I/O 
devices  with  PDP-8/E  com- 
patible interfaces.  Other 
features  include  single  clock/ 
single  instruction  capabilities, 
Direct  Memory  Access  (which 
is  not  PDP-8  compatible), 
interrupts,  and  dedicated  con- 
trol panel  features. 

The  6100  does  require 
slightly  more  support  hard- 
ware than  the  simpler  8-bit 
microprocessors,  but  its  soft- 
ware compatibility  with  the 
PDP-8  should  make  the  extra 
effort  well  worthwhile.  Over 
a  thousand  fully  developed 
and  documented  programs 
are  available  from  Digital 
Equipment  Corporation, 
Software  Distribution  Center, 
146  Main  Street,  Maynard 
MA  01 754.  Other  user  gener- 
ated programs  are  available 
from  the  DEC  User's  Society 
(DECUS)  at  Parker  Street, 
Mail  Stop  PK-3/E55,  May- 
nard MA  01754.  Besides  the 
usual  loaders,  assemblers, 
editors,  and  other  utility  pro- 
grams, you  can  also  get 
various  versions  of  BASIC 
and  FOCAL  or  even  a  com- 
plete PDP-8  operating  system 
software  package.  For  added 
troubleshooting  convenience, 
the  complete  set  of  processor, 
memory,  and  terminal  diag- 
nostic programs  for  the  DEC 
PDP-8  can  also  be  used  with 
the  6100.  This  last  feature, 
the  ability  to  run  various 
diagnostic  programs,  is  lack- 
ing in  most  microprocessors/ 
microcomputers  currently 
available. 

The  16-Bit  Offerings 

The  TMS-9900  from  Texas 
Instruments  provides  a 
unique  approach  in  micro- 
system design  using  a 
memory  to  memory  architec- 
ture with  multiple  register 
files  resident  in  memory, 
similar  to  some  large  scale 
computers.  It's  available  as  a 
single  chip,  a  complete  board 
(similar  to  the  DEC  LS1-11), 
■or  a  complete  system;  each 
has  hardware  multiply  and 
divide  as  a  standard  feature. 
The  rather  large  64  pin  dual- 
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in-line  package  requires  ±5  V 
and  +12  V  supplies  along 
with  a  four-phase  3  MHz 
clock.  Fig.  1  gives  a  block 
diagram  of  the  internal  archi- 
tecture of  the  TMS-9900. 

The  maximum  addressable 
memory  space  is  64 K  8-bit 
bytes  or  32K  16-bit  words. 
The  first  64  words  of 
memory  are  reserved  for 
interrupt  and  trap  vectors 
while  the  last  two  memory 
words  are  used  for  the  LOAD 
signal  trap  vector.  The  re- 
maining memory  space  may 
be  used  for  programs,  data,  or 
workspace  registers  as 
desired. 

The  only  three  internal 
hardware  registers  accessible 
to  the  user  are  the  program 
counter  (PC),  the  status 
register  (ST),  and  the  work- 
space pointer  (WP).  The 
workspace  pointer  points  to 
the  starting  address  of  a  16 
register  workspace  resident 
anywhere  in  the  external 
memory  space.  Each  work- 
space register  is  addressed  by 
an  offset  from  the  current 
workspace  pointer,  and  the 
various  registers  may  be  used 
as  desired  except  for  a  few 
that  have  fixed  uses  as  part  of 
subroutine  and  interrupt 
linkage  conventions. 

The  CPU  provides  up  to 
16  different  interrupt  levels 
with  level  0  reserved  for  the 
RESET  function.  A  built-in 
Communications  Register 
Unit  (CRUJ  allows  up  to 
4096  I/O  bits  in  fields  of  1  to 
16  bits  in  a  unique  com- 
mand-driven I/O  interface. 
This  interface  allows  imple- 
menting interfaces  with 
exactly  the  right  number  of 
data  bits  required  for  a  partic- 
ular application.  Other  timing 
and  control  signals  provide 
capabilities  for  ROM  loaders, 
front  panel  service,  CPU  hold, 
slow  memory  cycles  and 
DMA  transfers.  Of  the  66 
general  instructions,  5  pro- 
vide a  means  of  initiating  user 
implemented  external  func- 
tions for  special  applications. 

Fig.  2  shows  a  block 
diagram  of  the  PACE  micro- 
processor from  National 
Semiconductor,  a  16-bit 
microprocessor  in  a  40   pin 


dual-in-line  package.  The 
PACE  provides  four  16-bit 
general  purpose  working 
registers  along  with  a  16-bit 
status  and  control  flag 
register  that  automatically 
preserves  the  system  status. 
Return  addresses  for  subrou- 
tines and  interrupt  servicing 
are  automatically  saved  on  a 
ten  word  last-in,  first-out 
stack  which  may  be  expanded 
through  software  via  stack 
full/stack  empty  interrupt 
routines.  There  is  a  six  level, 
vectored  priority  interrupt 
system  with  individual  inter- 
rupt enables  in  the  status 
register  for  each  level  as  well 
as  a  master  interrupt  enable 
for  the  five  lower  levels  as  a 
group.  For  direct  processor 
status  and  control  functions, 
there  are  four  sense  inputs 
and  four  control  flag  outputs 
to  the  CPU  chip  itself. 

The  instruction  set  con- 
sists of  45  instructions  in 
eight  classes.  Memory  refer- 
ence instructions  utilize  an 
addressing  scheme  that  pro- 
vides three  floating  memory 
pages  and  one  fixed  memory 
page  of  256  words  (16-bit) 
each.  The  maximum  address- 
able memory  size  is  64K 
words  of  16  bits  each. 

Several  support  chips  are 
available  for  PACE  which  are 
designed  to  interface  directly 
with  the  microprocessor  chip 
and  thus  simplify  system 
design.  The  System  Timing 
Element  (STE)  provides  the 
required  MOS  clock  signals  as 
well  as  an  optional  TTL 
clock.  The  Bi-directional 
Transceiver  Element  (BTE) 
provides  single  chip,  8-bit  I/O 
buffering  between  TTL 
devices  and  the  PACE  MOS 
I/O  lines.  The  remaining 
support  chips  include  an 
Address  Latch  Element 
(ALE)  and  an  Interface  Latch 
Element  (ILE)  that  may  be 
needed  for  more  complex 
systems. 

For  more  complete  infor- 
mation, sample  system 
diagrams,  and  applications, 
refer  to  the  PACE  Technical 
Description  available  from 
National  Semiconductor 
(publication  #4200078 A). 

The  CP-1 600  from  General 
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Fig.  2.  PACE  microprocessor  functional  block  diagram. 


Instruments  is  a  single  40  pin 
chip,  1  6-bit  MOS  LSI  micro- 
processor that  closely  re- 
sembles a  Digital  Equipment 
PDP-1 1  in  architecture  (see 
Fig.  3).  There  are  eight 
general  purpose,  16-bit 
registers  with  R6  reserved  as 
the  stack  pointer  (SP)  and  R7 
as  the  program  counter  (PC) 
just  as  in  the  PDP-11.  Un- 
limited stack  depth  and  self- 
identifying  nested  interrupt 
and  subroutine  capabilities 
are  provided  by  the  stack 
pointer  in  conjunction  with 
external  RAM  memory. 

Instruction  execution 
times  range  from  1.6  to  4.8 
microseconds  with  a  2-phase, 
5  MHz  clock.  Four  addressing 
modes  combined  with  a 
16-bit  word  length  allow 
direct  addressing  of  64K 
bytes  or  32K  words  of 
memory     or     peripheral 


devices.  Memory  and 
peripheral  interfaces  are  inter- 
mixed in  the  same  address 
space  as  desired,  and  all  I/O 
operations  may  use  any  of 
the  87  available  general  pur- 
pose instructions.  For  special 
applications,  the  Branch  on 
External  Condition  (BEXT) 
instruction  allows  direct 
testing  of  up  to  16  external 
digital  signals. 

The  main  difference 
between  the  CP-1 600  and  the 
PDP-11  is  that  the  CP-1 600 
instruction  word  format  is 
only  1 0  bits  long  in  the  lower 
order  bit  positions  of  a  16-bit 
processor  word.  The  higher 
order  6  bits  are  ignored;  thus 
only  10-bit  wide  ROM 
memory  is  needed  where  ulti- 
mate ROM  bit  efficiency  rs 
desired  for  particular  applica- 
tions. 

For  complete  information 
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Fig.  3.  CP-J600  Internal  block  diagram. 


on    the   CP-1600   CPU    chip 
showing  timing  diagrams,  pro- 


gramming   information,    and 
system     configurations,     the 


Series    1600    Microprocessor 
System     Documentation     is 


available  from  General  Instru- 
ments for  $20. 

Conclusion 

tn  closing  then,  you  can 
readily  see  that  the  micropro- 
cessor world  is  not  limited  to 
simple  8-bit  systems  and  that 
some  of  the  larger  chips  are 
very  attractive  from  the 
hobbyist  point  of  view  in 
building  a  new  system  from 
the  ground  up.  The  prices 
currently  range  from  about 
$30  to  over  $100  in  small 
quantities,  but  should  con- 
tinue to  drop  as  more  interest 
develops  and  second-sourcing 
becomes  more  common. 

So  why  build  an  8-bit  ma- 
chine and  wish  you  could  do 
more,  when  12  or  16-bit 
CPUs  are  currently  available 
at  reasonable  prices  with 
many  expanded  features? 
Keep  in  mind  that  the  larger 
word  size  machines  make 
higher-level  languages  more 
powerful  and  easier  to  imple- 
ment if  you  don't  intend  to 
write  all  your  programs  in 
machine  language  —  and  who 
in  their  right  mind  would?  ■ 


ECONOMY  KITS 


SUPER-PONG  TV  game  by  "Visulex"  (as 
featured    in    June   '76    Radio    Electronics) 

complete  kit  (p.s.  &  cases)     $150.00 

TVT-III  (2k  mem,  bd.) 114.75 

Screen  read 11 .65 

Manual  cursor 9.50 

U.A.R.T.  (TVT-III  plug-in) 32.50 

Cassette-computer  interface  dual  recorder, 

1  000  baud 28.50 

Motion  det.  <uit.  son  ) 18.75 

TVT-III  pwr.  supply,  5  V,  2.7  A:  .7A;  -5 
V,  20  rnA    25.00 

Boards  available  separately  for  above  kits 
except  for  pwr.  sup.  &  motion  det;  pwr. 
sup.  &  cases  not  included  in  above  kits 
except  as  noted. 

MSI-LSI 

8008,  8  bit  CPU    $1  5.50 

AY5-1013  U.A.R.T 8,50 

COM  2502  U.A.R.T 7.95 

C1702A,  2k  EPROM,  static     7.50 

2102,  1  k  RAM,  500Ns    1.45 

8212,  8  bit  I/O  port 5.75 

MM5330,  4y*  digit  DVM 8.95 

MISC.  BARGAINS 

NSL  4944,  ac/dc  univ,  led $    .95 

LM  3909,  LED  flasher     99 

6  position  DIP  switch 1.95 

4  position  DIP  switch 1.75 

Woven  nylon  adhes.  tape  Y*"  x  600  ft.,  45tf 
per  roll;  nylon  adhesive  cable  clamps    .  .08 


ELECTRONIC  DISCOUNT 


sales  — 

138  N.  81  STREET 
MESA  AZ  85207 


^COMPUTER 

PROGRAMMING 

COURSE 

Free  description  and  outline  of 
Modu-LearnTM  Home  Study 
Course  in  microcomputer  pro- 
gramming. Hundreds  of  pages  of 
text  with  examples,  problems, 
and  solutions.  Prepared  by  pro- 
fessional design  engineers  using 
the  best  software  design  tech- 
niques from  structured  program- 
ming and  practical  experience 
with  microcomputers.  Presented 
in  a  modular  sequence  of  10 
lessons  oriented  for  the  new 
programm er.  Extensive  reference 
material  you  will  use  long  after 
you  become  an  accomplished 
microcomputer  software  designer. 
Much  of  the  information  in  the 
course  has  been  available  only 
through  costly  seminars.  Now 
you  can  purchase  this  complete 
home  study  course  for  under 
$50.00.  Send  for  free  descriptive 
brochure  now. 


SERVICES  INCORPORATED 

71  1  Stierlin   Rdf  Mountain  View, 
CA  94043  (415)  965-8365 


Now  you  can  cook-up 

hot  programs  on  your 

"8080" 

A  gourmet's  delight  of  practical  "how  to" 
facts,  including  description  of  "8080" 

instruction  set.   How  to  manipulate 

"8080"  stack.  Ffow  charts.  Source 
listings.  Routines  for  multiple  precision 
operation.  Programming  time  delays  for 
real  time  applications.  Random  number 
generators.  Completely  assembled  float- 
ing point  math  program.  Input/output 
processing  for  basic   I/O  programming 

through  Interrupt  processing.  Code, 
numeric  conversion   routines.  Real  time 

programming.  Search/sort  routines. 
Plus  .nany  more  finger-lickin'  goodies. 

Order  your  copy  of  Scelbi's  "8080" 
Software  Gourmet  Guide  &  Cook  Book 

todayl  Only  $9.95  ppd.  Bon  appetite! 


M 
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I CEEEI    COMPUTER 
tQMlUETIMi   INC. 

1322  Rear  Boston  Post  Road 
Mllford,  CT  06460  •  (203)  874-1573 
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DIGITAL  DATA  RECORDERS 


USING  3WI  DATA 
CARTRIDGES 


Model  3M3-  $199.95 


BRAND  MEW  DESIGN! 


Model  3MI-  $169.95 


Featuring  the  radically  new  "UNI BOARD"  method  of  construction  for  data  cartridge  drives.  The  major  computer 
manufacturers  are  changing  from  cassettes  to  cartridges  at  a  rapid  pace  because  of  freedom  from  binding  and  greater  data 
reliability.  Now,  these  professional  type  units  are  priced  within  the  range  of  all  data  users.  Being  made  primarily  as  OEM  data 
storage  units  for  the  world's  major  manufacturers,  these  units,  together  with  controller  board  and  software  ROM,  are  being  made 
available  to  the  individual  user  as  well. 

*  Appearance  and  specifications  may  be  changed  slightly  following  acceptance  tests  now  being  conducted  by  OEM  users. 


MODEL  3M3 


Uses  the  3M  Data  Cartridge,  model  DC 300.  This 
cartridge  contains  300  feet  of  .250  tape  in  a  sealed 
container.  Records  and  plays  at  9600  baud  NRZ,  4800  baud  P.E. 
Nominal  speed  8"  per  second.  Max.  recommended  flux  density 
1200  fcpi.  Using  four  tracks,  you  can  store  nearly  2  megabytes  of 
data  on  a  cartridge.  Cartridge  measures  4"  by  6".  Turns  counter 
indicates  tape  position.  Inter-record  gap  light  gives  more  accurate 
position  2SIO(R)  is  NOT  required  for  use  but  is  highly  recom- 
mended for  8080  and  Z80  systems. 


COMMON  SPECIFICATIONS 


FULL  SOFTWARE  CONTROL 
of  record,  play,  fast  forward  and 
rewind.  LED  indicates  inter-record  gaps.  EOT  and  BOT  are  sensed 
and  automatically  shut  down  recorder.  Can  also  be  manually 
operated  using  the  switches  on  top  which  parallel  the  software 
control  signals  when  not  under  software  control.  Signal  feedback 
makes  it  possible  to  software  search  for  inter-record  gaps  at  high 
speed.  117V-60Hz-5  watts. 


TWO  I/O  PORT  CONTROLLER  WITH  ROM 


Controls     your 
terminal  and  one 

or  two  cassettes  or  cartridge  units.  On  board  ROM  (for  8080  and 
Z80)  has  terminal  and  cassette  software  for  turn  on  and  go 
operation.  NO  MORE  BOOTSTRAPPING.  Plug  in  compatible  with 
Altair  and  IMSAI.  Loads  and  dumps  memory  in  Hex  from  the 
keyboard,  formats  tape  files,  punches  tape,  functions  as  a  word 
processor  and  searches  for  files  and  four  letter  strings  within  files. 
Keyboard  controls  the  cartridge  units  above  on  rewind  and  fast 
forward.  Special  keyboard  codes  enable  you  to  dump  and  read 
Phase  Encoded  tapes  as  well  as  NRZ  tapes.  (Including  K.C.  Std.) 
Call  routines  give  access  to  these  from  your  software . 


MODEL  2SIO(R)^ 

(Assembled  &  Tested) 


With  1  ROM  for  NRZ  Cassettes  $169.95 

(Half  of  above  Program) 
With  2  ROMs  for  Data  Cartridges  and 
P.E.  cassettes.  $189.95  (Full  Program) 

Kits  available  for  $30  off  above  prices. 


iwin  oMi-  Uses  the  3M  Data  Cartridge  type  D CI 00 A.  This 

.MUUtL  jivii  cartridge  contains  150  feet  of  .150  tape  and  is  the 
same  cartridge  used  by  H.P.  and  others.  Runs  at  4800  baud  NRZ, 
2400  baud  P.E.  Tape  speed  adjustable  but  nominally  set  at 
5 "/second.  Maximum  recommended  flux  density  1200  fcpi. 
Cartridge  measures  2-1/8"  by  3-1/4".  This  model  is  ultra  compact, 
yet  extremely  capable.  It  is  intended  for  word  processing,  mailing 
list  use  and  other  applications  requiring  the  compact  storage  of  data. 
Data  location  is  by  inter-record  gaps  and  automatic  file  search.  See 
Common  Specs  and  2SIO(R)  below.  2SIO(R)  is  NOT  required  for 
user  but  is  highly  recommended  for  8080  and  Z80  users. 

For  8080  and  Z80  users:  Comes  complete  with  software  program 
listings  for  the  programs  on  the  2SIO(R)  ROM  below.  6800 
software  is  being  written  but  not  yet  completed.  These  programs 
give  FULL  SOFTWARE  CONTROL, 

CARTRIDGE  AVAILABILITY  Cartridges  are  made  by  3M,  ITC, 
Wabash  and  others.  They  are  available  at  all  computer  supply  houses 
and  most  major  computer  service  centers.  We  can  also  supply  them 
at  normal  current  list  prices. 

AUDIO  CASSETTE  INTERFACE*  Phase  Encoding  inter- 
face for  use  with  audio  cassettes  or  NRZ  recorders.  Runs 
2400  baud  phase  encoded  on  good  quality  audio  cassette  recorders. 
May  also  be  used  with  2SIO{R)  above  to  use  the  2SIO(R)  cassette 
programs  with  your  audio  cassette  player.  Can  also  accommodate 
"Tarbeir  tapes  and  K.C.  Std.  tapes.  $50.00,  Wired  &  Tested. 

$35.00,  Kit  Form. 

*NOTE:  You  do  not  require  an  interface  with  the  3M1  and  3M3 
unless  you  Phase  Encode.  But,  you  do  need  an  interface 
to  use  the  2SIO{R)  with  your  own  audio  cassette. 

"COMPUTER  AID"  and  "UNIBOARD"  are  trademarks  of  the 
NATIONAL  MULTIPLEX  CORPORATION.  Ihe  3M  Data 
Cartridges  are  covered  by  3M  Patents  and  Marks.  "UNIBOARD" 
Patents  Pending. 


OVERSEAS:      EXPORT  VERSION  -  220  V  -  50  Hz.  Write  Factory  or  -  Datameg,  8011  Putzbrunn,  Munchen,  Germany;  Nippon 
Automation  5-16-7  Shiba,  Minato-Ku,  Tokyo;  EBASA,  Enrique  Barges,  17  Barcelona,  Spain;  Hobby  Data,  SpireaVagen 
5,  Malmo,  Sweden;  G.  Ashbee,  172  Ifield  Road,  London  SW  10-9 AG. 

For  U.P.S.  delivery,  add  $2.00  each  item.  Overseas  and  air  shipments  charges  collect.  N,J.  Residents  add  5%  Sales  Tax.  WRITE  or  CALL 
for  further  information.  Phone  Orders  on  Master  Charge  and  BankAmericard  accepted. 

NATIONAL  MULTIPLEX  CORPORATION 
^— ^-*^^—      3474  Rand  Avenue,  South  Plainfield  NJ  07080,  Box  288.  Phone  (201)  561-3600  TWX  710-997-9530. 
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Thomas  H.  Hunter 
8991  Knoll  Street 
Allison  Park  PA  15101 


ADDRESS  INSTRUCTION  COMMENTS 

LOAD  INDEX  REGISTER  IMMEDIATE 


CLEAR  MEMORY  (INDEXED) 


A04A 

CE 

A04B 

00 

A04C 

00 

A04D 

6F 

ACME 

00 

A04F 

08 

A050 

20 

A051 

?? 

INCREMENT  INDEX  REGISTER 

BRANCH  ALWAYS 

RELATIVE  ADDRESS  TO  BRANCH  BACK  TO  A04D 


Fig.  L  Sample  program  containing  a  backward  branch. 


Backward  Branch 
the  Easy  Way 


-  -  for  the  6S00 


«T    have    this    6800    ma- 

X  chine  language  down 
pretty  well,  but  I  keep  getting 
software  bugs  and  it's  always 
because  of  a  lousy  backward 
branch  r 

Sound  familiar?  I  don't 
know  of  anyone  with  a  6800 
system  who  doesn't  have  this 
problem.  Machine  language 
programming  the  6800  can  be 
quite  simple  .  .  .  until  you 
have  to  calculate  a  backward 
branch! 

The  book  says  to  add  2  to 
the  present  location  (in  hex), 
then  subtract  from  that  the 
destination  address  (in  hex), 
and  then  take  two's  comple- 
ment of  the  result  as  the 
address  to  use.  If  you  have 
trouble  with  that,  don't  feel 
bad.  1  can't  get  it  to  come  out 
right,  either.  What  I  have 
done  is  make  up  the  accom- 
panying chart  which  is  now 
nailed  to  the  wall  over  my 
desk. 

It  is  simple  to  use.  Con- 
sider the  example  given  in 
Fig.  1,  a  program  to  clear  all 
memory.  In  order  to  branch 
from  A050  back  to  A04D, 
count  (in  decimal)  from  the 
address  of  the  branch  instruc- 
tion (A050)  to  the  target 
address.     In    this    case    you 
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would  count  A04F,  A04E, 
A04D  -  three  addresses. 
Examine  Fig.  2  and  appre- 
ciate the  "rain  dance"  neces- 
sary to  calculate  the  address 
on  paper.  Look  up  3  in  the 
"Count"  column  of  the  table 
(Fig.  3),  and  then  find  the 
corresponding  number  in  the 
"Use"  column  (in  this  case, 
FB).    Quite    a    difference    in 


effort,  huh? 

The  situation  is  enough  to 
make  a  person  appreciate  an 


assembler  .  . .  which  would 
take  care  of  calculations  such 
as  this.  ■ 


A050 

»    2 

A052 

1 1 ' 

ADD  2 


A052 
AQ4D 
A005 

— r~ 

SUBTRACT 

DESTINATION 

ADDRESS 


2's 

OO- 


L 


J 


COMPLEMENT 


The  watue  for 
location  A051 

\ 

5F      |FB] 

I 


TAKE  TWO'S  COMPLEMENT 
OF  THE  DIFFERENCE 


Fig.  2.  The  "not-so-easy  algorithm  "  worked  out  on  paper. 


COUNT  USE 

1  -    FD 

2  -    FC 

3  -    FB 

4  -    FA 

5  -    F9 

6  -    F8 

7  -    F7 

8  -    F6 

9  -    F5 

10  -    F4 

11  -    F3 

12  -    F2 

13  -    F1 

14  -    F0 

15  -    EF 

16  -    EE 

17  -    ED 

18  -   EC 

19  -   EB 

20  -    EA 

21  -    E9 

22  -    E8 

23  -   E7 

24  -    E6 

25  -    E5 


COUNT  USE 

26  -  E4 

27  -  E3 

28  -  E2 

29  -  E1 

30  -  EO 

31  -  DF 

32  -  DE 

33  -  DD 

34  -  DC 

35  -  DB 

36  -  DA 

37  -  D9 

38  -  D8 

39  -  D7 

40  -  D6 

41  -  D5 

42  -  D4 

43  -  D3 

44  -  D2 

45  -  D1 

46  -  DO 

47  -  CF 
43  -  CE 

49  -   CD 

50  -   CC 


COUNT  USE 

51  -  CB 

52  -   CA 

53  -  C9 

54  -  C8 

55  -  C7 

56  -   C6 

57  -  C5 

58  -  C4 

59  -  C3 

60  -  C2 

61  -   C1 

62  -  CO 

63  -   BF 

64  -    BE 

65  -   BD 

66  -   BC 

67  -   BB 

68  -    BA 

69  -   B9 

70  -   B8 

71  -   B7 

72  -   B6 

73  -   B5 

74  -    B4 

75  -    B3 


COUNT  USE 


76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 


90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
TOO 


B2 

B1 

BO 

AF 

AE 

AD 

AC 

AB 

AA 

A9 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

9F 

9E 

9D 

9C 

9B 

9A 


COUNT  USE 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 


99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
8F 
8E 
8D 
8C 
8B 
8A 
89 
88 
87 
86 
85 
84 
S3 
82 
81 


Fig.  3.  The  6800  machine  language  branch  chart 


The  first  8-K  that  NEVER 

FORGETS! 
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SPECIFICATIONS: 


-i 


8K  SC-8  Specifications; 

Access  Time: 

Current  Req: 

Memory  Chip: 

Voltage  Supply: 
Battery  Standby: 


Address  Select: 


+  5  Volt  regulated: 


Wait  States: 


§00  ns  Mc3x,   (jfgg  max 
on  request) 

Less  than  2CKJ  ma  per 
1024  words  maximum 

AMD    91L02  APC   flow 
power  1K  x  1) 

+  5  to    +10  voits 

1 .5  to  2  Volt, 
Automatic  power 
loss  sensing   circuit. 
Eliminates  need  for 
switches. 

8  ea.  Spst.  switches 
in   a  Dip  IC  package. 
(No  longer  any  need 
for  a  soldering   iron 
to  change  address.) 

4  ea.  7805  regulators 
with  individual  heat 
sinks  to  run  cooler, 

NONE!  Your  wait  light 
will  not  burn  because 
of  a  memory  wait 
state. 


ALL   ADDRESS,     CONTROL,    AND   DATA 
OUT  LINES   FULLY  BUFFERED 

Circuit  Board 

Double  sided,  G10  glass  epoxy  board 
Plated  through  holes,  5  mil.  tin  minimum 
Solder  re  flow  processed 
Solder  mask  on  both  sides  of  PC  board 
Component  lay  out  silk  screened  on 

component  side  of  PC  board 
Gold  plated  edge  contacts 
No  jumper  wires  used 
Professional  layout  techniques  used 


ALL   ADDRESS,    CONTROL,    AND    DATA   OUT    LINES 

FULLY   BUFFERED 

• 

QUANTITY,    DEALER,   AND    CLUB    INQUIRIES    INVITED 

• 

PLUG    IN-COMPATIBLE  WITH  ALTA1RM    AND    IMSAIf^ 

IC  SOCKETS  INCLUDED 

$295.00  Kit  -  $394.00  Assembled  —  $2.00  Shipping  and  handling 


"LIMITED  TO  CAPACITY  OF  STANDBY   BATTERY 


III 


SEALS 


ELECTRONICS 

BOX  11651,  KNOXVILLE,  TN.  37919 


Special  for  & 


READERS  ONLY 


WITH  EVERY  PRE-PAID  ORDER  OF  $500  OR 
MORE,  WE'LL  GIVE  A  TI  1 200  CALCULATOR 
ABSOLUTELY  FREE. 

ORDERS  IN  BY  THE  10TH  OF  DECEMBER 
WILL  ARRIVE  IN  TIME  FOR  CHRISTMAS. 

TWX  #810-583-0075 


If  the  modern  technician  is 
going  to  be  successful 
when  working  with  digital 
logic,  he  must  have  means  of 
"looking*'  inside  the  circuit. 
The  most  common  way  in  the 
industry  is  with  the  use  of  an 
oscilloscope  or  logic  analyzer. 
Both  of  these  instruments  are 
great,  but  the  cost  puts  them 
out  of  reach  for  most  experi- 
menters. 

The  Superprobe  was 
designed  to  be  an  inexpensive 
piece  of  test  gear  which  will 
provide  the  necessary  insight 
into  the  digital  circuit  under 
test.  This  probe  is  not  a  toy, 
and  will  provide  the  user  with 
almost  as  much  information 
as  a  $3,000  oscilloscope, 
when  dealing  with  TTL  or 
DTL  logic. 

The  probe  has  several 
desirable  features,  aside  from 
the  expected  "V  and  UQ" 
indication.  The  first  is  a  pulse 
stretcher,  and  pulse  memory. 


Superprobe 


-  -  modern  replacement  for  the  scope 


C.  Warren  Andreasen  WA6JMM 

P.O.  Box  8306 

Van  Nuys   CA   91406 

yd  92 


FROM  CIRCUIT 
UNDER  TEST 


J,       OPEN  ■  MEWORT 

CLOSED- RES  il  TV  PULSE  MOOE 


Fig.  h  The  Superprobe.  *Note:  C3  is  two  small  60  uF  caps  wired  in  para  I  lei. 


Any  time  a  high  to  low  or 
low  to  high  transition  takes 
place,  the  "pulse"  LED  will 
flash.  The  flash  will  be  visible 
even  with  very  narrow  pulses, 
since  the  probe  will  stretch 
the  pulse  width  to  a  visible 
flash.  If  the  probe  is  in  the 
memory     mode,     the     pulse 


LED  will  remain  lit  until  reset 
by  the  operator,  capturing 
any  stray  pulse.  Another 
important  feature  is  high 
impedance  input.  It  will  not 
load  the  circuit  under  test. 
The  input  is  protected  by  the 
zener  action  of  the  input 
transistors,     with     current 


limited  by  R1,  in  the  event 
the  probe  is  touched  to  high 
voltage. 

Yet  another  feature  of  this 
probe  is  that  if  the  tip  is 
touched  to  an  open  circuit,  or 
to  a  chain  of  floating  inputs, 
no  light  will  light,  thus 
identifying     this     condition 


immediately.  The  entire  cir- 
cuit uses  only  two  inexpen- 
sive TTL  ICs,  three  tran- 
sistors, and  can,  as  seen  in  the 
photo,  he  built  into  a  handy, 
hand-held  probe.  The  unit 
shown  was  built  by  W6ILT. 
On  this  very  fine  unit,  Car! 
used  a  section  of  fiber  tube 
for  the  body,  and  cast  a  tip 
using  casting  resin  (with  a 
glass  cigar  tube  as  a  mold).  A 
bit  of  polishing,  drilling,  and 
handwork  gives  his  probe  a 
professional  look.  The  wire 
coming  out  of  the  top  of  the 
unit  is  for  power,  which  is 
taken  from  the  unit  under 
test.  ■ 

Parts  List 

IC1  -SN7404  IC 

IC2  -SN7400  IC 

Qt,  03  -  2N3904  transistor 

Q2  -  2N3906  transistor 

CR1.2,  3r4-  1N914  diode 

R1  -  1  k  V*  Watt  resistor 

R2  -  10k  '-A  Watt  resistor 

R3-9  -  470  Ohm  Ya  Watt  resistors 

C1 ,  C2  -  200  pF  capacitor 

C3  -    120  uF  capacitor  {2  small 

60  uF  in  parallel) 

C4  —  .1  uF  disc  capacitor 

LED  1-3  -  Any  type/color  LED 

desired 


the  indispensable 

Bii\a 


mRUUNEWATTMETER 

0.46-2300  MHz/ 0.1-10,000  watts 
Still  Only  $110  most  Elements $35 

What  more  need  we  say. . . 
Electronic  Corporation 


Bii\H 


30303  Aurora  Road,  Cleveland  (Solon)  Ohio  44139 
Phone :  21 6*  248*  1 200      T WX ;  81 0*  427*  2687 
EAST:Lanc.PA  717-569*0467  WEST:Ojai,CA  805-646-7255 
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Allan  S.  Joffe  W3KBM 
1005  Twining  Road 
Dresner  PA  1 9025 


The  Frumious 

Hexadecimal! 

Beware! 


-  -  for  16 -fingered  folk 


By  this  time  words  like 
octal,  binary,  and 
decimal,  plus  phrases  like 
base  two  or  base  ten  have 
liberally  penetrated  the  con- 
sciousness of  any  73  reader. 
The  sign  of  the  I/O  stands  a 
good  chance  of  becoming  the 
thirteenth  sign  of  the  zodiac 
for  many  hams.* 

For  those  so  afflicted,  here 
is  one  more  number  base 
family  to  shake  hands  with. 
Hexadecimal  or  base  16  (hexa 
meaning  six  and  decimal 
meaning  ten  ...  the  sum 
thereof  being  16)  has  a 
unique  quality  in  that  its 
symboiogy  uses  both  num- 
bers and  letters. 

The  first  ten  states  are 
conventional,  using  the  num- 
ber symbols  0  through  9.  The 

\jffl  94 


next  six  symbols  in  order  are 
A,  B,  C,  D,  E,  F.  These  six 
alpha  characters  represent 
number  symbols  for  values 
10,  11,12,  13,  14,  15. 

If  you  encounter  this  num- 
ber family  in  computer  litera- 
ture, you  will  generally  find 
that  hexadecimal  is  indicated 
in  one  of  two  general  ways.  H 
'10'  might  be  one  general 
form.  The  alternate  form 
drops  the  H  but  keeps  the 
single  quote  before  and  after 
the  number,  HO5. 

The  place  values  for  hexa- 
decimal, as  might  be  ex- 
pected, rise  rather  rapidly  due 
to  the  fact  that  we  are  dealing 
with  base  16. 

Confining  our  discussion 
to  whole  numbers,  the  value 
of  the  rightmost  figure  of  any 


hexadecimal  expression 
ranges  from  0  to  15,  this 
compared  to  0 ,  and  1  for 
binary,  0  to  9  for  decimal, 
and  0  to  7  for  octal  notation. 

In  a  two  digit  hexadecimal 
expression,  we  can  see  the 
rapid  escalation  of  values. 
Any  digit  in  the  column  to 
the  left  of  the  first  digit  is 
multiplied  by  16  to  get  its 
absolute  value. 

As  an  example,  H  (3AJ  is 
numerically  the  sum  of  A 
which  equais  10,  plus  3  times 
16  or  48.  Thus  H  <3A'  equals 
decimal  58. 

H  TFJ  would  similarly  be 
computed  as  the  sum  of  15 
added  to  15  times  16.  This 
would  equal  decimal  255. 

If  we  consider  four  place 
values  of  hexadecimal  in  the 


same  mathematical  fashion  as 
we  consider  decimal,  binary 
or  octal,  they  would  form  the 
usual  series: 

163     162     161     160 

Thus  by  the  time  we  got 
something  like  this,  H 
'3A7B',  its  decimal  value, 
computed  as  follows,  really 
climbs. 

The  value  of  (B'  is  decimal 
11. 

The  value  of  7'  is  7  times 
16  or  decimal  112. 

The  value  of  'A'  is  10 
times  16^  Qr  decimal  2560. 

The  value  of  '31  is  3  times 
16^  or  decimal  12,288. 
The  value  of  the  entire  ex- 
pression is  14,971.  If  you 
want  some  exercise  you  can 
compute  the  value  of  H 
TFFF\ 

You  may  well  ask,  "Is 
there  a  justification  for  hexa- 
decimal?" The  answer  most 
definitely  is,  yes.  it  is  the 
same  reason  that  octal  is  of 
value.  You  can  enter  large 
numbers  in  a  system  much 
faster  (fewer  key  strokes) 
with  octal  than  you  can  with 
binary,  and  the  same  is  true 
of  hexadecimal  by  several 
orders  of  magnitude.  Try 
expressing  the  numerical 
value  14,971  in  binary  to  get 
the  idea  of  just  how  time/cost 
effective  the  higher  valued 
base  systems  are. 

You  can  perform  basic 
manipulations  with  hexa- 
decimal just  as  you  can  with 
any  other  number  family. 
Take  the  simple  example  of 
adding  two  numbers  such  as 
H '13' and  H 'AT: 

H'13' 
H'AV 


<B4' 


How  do  we  arrive  at  this 
conclusion?  The  sum  of  the 
rightmost  column  is  fairly 
obvious,  3  plus  one  -  4.  The 
sum  of  the  next  column 
becomes  equally  clear  if  we 
remember  we  are  really 
adding  1  plus  10  which  equals 
11  which  equais  B  in  hex 
notation. 


Hi!  We're 


A  lot  of  you  already  know  us.  We're  the  ones  whokeep  getting  better! 


f 


Most  of  our  kits  are  music ly  related; 
bat  that  doesn't  mean  that  you  have  to  be 
a  pro -musician  -  or  a  musician  at  all  to 
enjoy  them.  For  instance: 

Surf  Synthesizer 

Imagine  the  roar  of  the  surf  electronicly 
synthesized  and  played  through  your  hi-fi. 
#37L1K       $12.  95    +  $1.  00  shipping  chg. 


H 


^ 


The  EGG*  plugs  into  any  stereo  amp 
to  create  soothing,  flowing  environmental 
sound  textures  -  and  through  headphones 
it's  incredible.  The  chords  and  notes 
EXIST  in  your  mind.  They  pan  and  swell 
and  phase  their  way  through  your  psyche 
in  unpredictable  patterns  never  repeating. 

The  combination  of  LSI  organ  tech- 
nology with  synthesizer- type  processing 
and  digital  randomizing/control  elements 
make  the  EGG  an  altogether  intriguing 
package  from  either  technological  or 
metaphysical  viewpoints. 

#3790  $24.  95    +  $1.  00  shipping 

*EGG  -  Encepbalo-G  ratification  Generator 


THE  GNOME  MICRO- SYNTHESIZER  kit  =^ 

The  Gnome  can  make  outer  space  sounds 
for  rock  musicians,  demonstrate  principles 
of  music  and  accoustics  for  educators, 
provide  rhythmic  pulses  and  tones  for 
modern  dance  groups,  create  sound  effects 
for  theatre  companies  and  is  one  of  the 
neatest  toys  in  the  world  for  an  audiophile. 
#3740  -  $43.  E)5  ~  +  shipping  for  4  lbs. 
MINI-ORGAN=  I 
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OZ  is  polytonic  with  over  6-1/2  octaves 
total  range  from  it's  1-1/2  octave  keyboard. 
Large  scale  integration  &  CMOS  technology 
allow  battery  powered  poxiability.  Output 
j  ack  and  switch  selectable  step  or  multiple 
pulse  trigger  provides  simple  synthesizer 
interface.  OZ  has  a  unique  pressure- 
sensitive  pitch  bender  that  chromatically 
transposes  single  notes  or  whole  chords, 
and  a  built  in  speaker  and  amplifier. 
#3760    -  $84.  95  -  +  shipping  for  12  lbs. 


v ' 

And  don't  forget. ; .  these  two  were 
designed  to  operate  together  in  one  of  the 
mostsynergistierelationshipsimaginable. 
Just  think,  a  completely  portable  polytonic 
synthesizer-like  instrument  for  less  than 
youTd  expe cttopayforaguitar.    Terrific! 


^ 


Now,  if  it  happens  that  you  are  a  Pro 
musician,  you  really  owe  it  to  yourself  to 
checkout  our  electronic  music  synthesizer 
packages.  Like  our  4700/S  for  example. 
It  costs  about  50 %  of  what "  mini"  packages 
from  other  manufacturers  do  -  and  you  can 
judge  for  yourself  whether  it's  a  mini  or  not. 


4700/S 


*^rt> 
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Synthesizer 


When  you  c  omblne  al  I  of  the  modules  that 
are  part  of  this  package  including  keyboard, 
12 -event  sequencer  and  a  four  input  stereo 
mixer,  it's  almost  like  having  2  synthesizers 
in  a  single  package.  Wrap  them  all  in  sturdy 
road  cases  and  you  have  an  instrument  that 
goes  anywhere  and  does  any  job, 

#4700/SKit  -$499.00 

shipped  air  freight  col. 


Send  TODAY  for  your  FHEE  catalog  j 
(  with' details  on  these  and  doaens  of  other  i 
I  fascinating  PAIA  kits. 

ELECTRONICS   DEPT.  H 

1020  WEST  WILSHIRE  BLVD.: 

OKLAHOMA  CITY,  OK  73116 


To  prove  the  answer  we 
get  the  decimal  value  of  H 
(13'  which  is  16  plus  3  or 
decimal  1 9.  H  ' AT  is  equal  to 
10  times  16  plus  1  or  161. 
The  result  of  the  addition  is 
decimal  180.  Our  answer  H 
1 B4!  is  the  sum  of  11  times  16 
plus  4,  or  176  +  4  which  is 
the  same  decimal  number, 
180. 

Now  let's  introduce  the 
element  of  the  "carry"  into 
another  simple  addition 
problem,  adding  H  '1A'  to  H 
'27': 

H'lA' 
H'27* 


now  looks  like  this  ,  .  . 

HT  (the  carry) 

HT 
H  '2' 


Hf4r 


H'4V 


How  did  we  arrive  at  this? 
The  sum  of  'A'  plus  (7'  is 
decimal  17.  We  deduct  the 
number  of  sixteens  we  can 
get  out  of  this  first  column 
addition,  and  the  remainder 
becomes  the  right  hand  figure 
in  the  answer.  The  integral 
number  of  sixteens  is  then 
added  to  the  next  column  as 
a   carry.    This    next    column 


Checking  as  before,  in  the 
original  problem  H  '1/Y 
equals  decimal  26.  H  '27' 
equals  decimal  39  and  the 
sum  of  26  +  39  -  65.  Our 
addition  answer  H  !41 '  equals 
4x1  6  +  1  =  65.  This  introduc- 
tion to  hexadecimal  should 
allow  you  to  understand  the 
reference  you  will  bump  into 
as  you  wander  down  the  I/O 
trail.  ■ 

*There  are  many  heavenly  bodies 
directly  connected  with  amateur 
endeavors.  If  you  will  locate  the 
zodiac  group  Aquarius  spilling 
star-studded  water  across  the 
firmament,  you  will  notice  the 
water  falls  near  the  base  of  the 
little  known  constellation  of 
Antennaes.  Obviously  the  grand 
design  is  to  have  Aquarius  im- 
prove ground  conductivity  in  the 
region  of  Antennaes.  Also  not  to 
be  overlooked  is  the  original  I/O 
star,  Aitair. 


K-W  Manufacturing  Company 

P.O.  Box  508 
Prague,  Oklahoma  74864 
Telephone:  405-567-2285 


MANUFACTURING 
INC 


|      CRYSTALS 
2  meter    220  MHZ 

*For  most  standard  FM  sets  -  Genave  - 
Regency  -  Clegg  -  Drake  -  Wilson  -  Swan  - 
Sonar  -  Telecomm  -  Yaesu  -  Tempo  - 
Varitronics  -  IC-21  -  SB144  -  Johnson  - 
Ross  &  White.  Standard  -  G.E.  -  Motorola  & 
Gladding. 
Dealers!  Write  for  our  special  Distribution  Price  Program. 

DELIVERY  -  10  DAYS  FREE  CATALOG 


Manufacturing 

Name  _ 


K-W  Manufacturing,  Inc. 
P.O.  Box  508 
Prague,  Oklahoma  74864 
Phone:  405-567-2285 


Address 
City 


.State. 
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JpiimH     )he  hi  i||w-cost  computing. 

Ir    Altair,  from  Mits,  is  the  number  oj|£  name  in  microcomputers  for 

home,  business,  personal  and  industrial  applications. 

Because  the  Altair  was  first,  it  has  set  the  standard  in  the  industry. 

More  Altair  8800s  are  now  operational  than  all  other 

mic        mputers  combined. 
Whether  you  buy  aj$395  complete  compu$jM*  or  a  multi-disk 
system  for  under  $16,000;  Mits  will  provide         with  thorough  and 
tasting  support.  Satisfied  Altair  users  include  schools,  corporations, 
small  businesses,  students,  engineers,  and  hobbyists. 
Altair  hardware  includes  three  microcompuli        ne  Altair  8800a, 
8800b,  and  680b.  Mits  has  a  complete  n  of  Altair  plug- 

compatible  meimojfy  and  interface  options,  Iffe  ig  the  new  Altair 
11 K  Static  board  and  Altair  multi-port  serial  and  parallel  I/O  boards. 
Also  available  is  a  complete  line  of  Altair  peripherals  including  line 

printers,  CRTs$  and  multiple  disk  systems. 

Altair  software  is  by  far  the  most  conVpfete  and  best  for  any 

microcomputer.  Our  Extended  B/         fnd  Disk  BASIC  have 

received  industry  wide  acclaim  for  programming  power  and 

effi        sfy.  Application  p         jes  are  available  at  many  Altair 

Computer  Centers** 
The  Altair  computer  Is  a  revolution  fri  low  cost  computing.  Shouldn't 
you  write  for  more  information  including  our  free,  color  catalogue. 

''The  Altair  680b  turnkey  model. 

'Retail  Altair  computer  outlets  now  opened  in  many  large  cities. 
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MITS,  Inc.  2450  Alamo  S.E. /Albuquerque,  New  Mexico  87106 


A  major  deficiency  of 
the  older  or  less  ex- 
pensive sine  wave  generator  is 
that  its  output  frequency 
doesn't  go  low  enough  for 
many  vital  purposes,  the  dial 
typically  bottoming  out  at  20 
Hz.  A  principal  reason  is  the 
unwieldy  values  of  resistance 
and  capacitance  required  by 
the  oscillator  to  tune  sub- 
audio  frequencies.  The  instru- 
ment described  here  was 
designed  specifically  to  com- 
plement the  workshop  sine 
wave  generator  by  filling  in  at 
the  low  end  of  the  spectrum. 
It  circumvents  the  tuning 
problem  by  providing  a 
number  of  discrete  switch- 
selected  output  frequencies. 
The  frequencies  I  chose 
are  1  Hz  and  2  to"  20  Hz  in 
2  Hz  steps  (see  Fig.  1 ).  Given 
different  circuit  values,  how- 
ever, the  instrument  is 
capable  of  a  much  wider 
range,  as  we  will  indicate. 
Maximum  output  amplitude 
is  3  volts  rms  or  8.5  volts 
peak-to-peak.  A  pot-and- 
switch  attenuator  allows  the 
output  level  to  be  set,  with  a 
fair  degree  of  precision,  to 
any  value  within  a  range  of  5 
decades.  The  unit  is  powered 
by  two  9  volt  batteries  of  any 
type.  Performance  does  not 
suffer  until  either  battery 
potential  drops  below  6  volts. 

How  it  Works 

As  shown  in  the  circuit 
diagram,  the  sine  wave  gener- 
ator employs  a  common  IC, 
the  popular  type  741,  in  a 
Wien  bridge  oscillator.  This 
kind  of  circuit  is  charac- 
terized by  a  four-element  r-c 
network  connected  in  the 
feedback  path  of  an  ampli- 
fier. The  four  elements  are 
R6  in  parallel  with  the  capaci- 
tor selected  by  S2A,  and  R7 
in  series  with  the  capacitor 
selected  by  S2B.  This  net- 
work is  connected  in  the 
positive  feedback  path  of 
IC1,  so  oscillation  occurs  at 
the  frequency  where  zero 
phase  shift  occurs.  The  two 
selected  capacitors  are  always 
equal  in  value,  to  keep  the 
reactance  of  the  parallel  com- 
bination the  same  as  the 
series,    so    that    the    voltage- 
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dividing  action  of  the  net- 
work gives  the  same  amount 
of  feedback  at  any  frequency. 
The  selection  of  these  capaci- 
tors is  discussed  under 
''Choice  of  Parts." 

The  gain  of  the  amplifier, 
and    hence    the    amount    of 


positive  feedback  necessary 
to  sustain  oscillation,  is  deter- 
mined mainly  by  the  setting 
uf  output  adjustment  R3  in 
the  negative  feedback  path. 
However,  feedback  in  a  sine 
wave  oscillator  is  very  critical; 
too   little   and    the  oscillator 


quits,  too  much  and  it 
saturates,  generating  a  square 
instead  of  a  sine  wave.  Non- 
linear elements  are  usually 
introduced  to  deal  with  this 
problem.  One  system  uses  a 
lamp  or  thermistor  where  we 
have  connected  R3.  Current 
sensitive  elements  such  as 
these,  however,  introduce 
perturbations  due  to  thermal 
inertia.  Another  method  uses 
a  voltage  sensitive  element 
like  a  zener  diode,  connected 
in  the  positive  feedback  path. 

Zener  diodes,  though  not 
suffering  thermal  undula- 
tions, have  a  deleterious 
effect  on  oscillator  waveform, 
tending  to  flatten  the  peaks. 
So  we  have  introduced  a 
variation  of  the  zener  idea; 
ordinary  silicon  diodes  CR1 
and  CR2  constitute  the  re- 
quired nonlinear  load,  but 
waveform  distortion  is  mini- 
mized by  the  mitigating 
effect  of  series  resistor  R8. 
This  scheme  yields  a  good 
sine  wave  without  making  the 
adjustment  of  R3  terribly 
critical. 

A  small  dc  offset  results 
from  the  constraint  offered 
by  higher  resistance  in  the 
positive  input  of  the  op  amp 
than  in  its  negative  input 
Hence  offset  adjustment  R2 
is  provided  to  set  the  average 
output  level  of  the  op  amp  to 
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zero,  as  described  later  under 
"Adjustment." 

Due  to  the  shunting  action 
of  the  network  R&>  CR1 ,  and 
CR2,  the  formula  normally 
used  to  find  the  frequency  of 
a  Wien  bridge  oscillator  does 
not  apply  to  our  instrument. 
Furthermore,  since  this  is  a 
nonlinear  network,  frequency 
depends  somewhat  on  the 
amplitude  of  the  sine  wave 
appearing  across  it.  As  a  prac- 
tical matter,  with  R3  adjusted 
to  give  a  signal  of  8.5  volts 
peak-to-peak  at  pin  6  of  IC1, 
the  oscillator  frequency  is  f  = 
0.6/C,  where  C  is  the  value 
selected  by  S2A  or  S2B,  in 
uF. 

It  is  important  to  keep  in 
mind  that  the  setting  of  R3 
does  have  an  effect  on  fre- 
quency. Also,  be  advised  that 
R2  and   R3  interact  slightly. 

Choice  of  Parts 

Frequency  is  determined 
by  the  two  capacitances 
selected  and  by  R6,  R7  and 
R8.  Precision  resistors  are 
recommended  for  use  in  these 
latter  three  circuit  locations 
to  give  you  the  best  chance  of 
achieving  the  same  output 
frequencies  as  mine.  Also,  a 
precision  resistor  gives  better 
long-term  stability  than  an 
ordinary  carbon  composition 
type. 

Likewise,  stability  is  best 
served  by  using  high  quality 
film  capacitors.  Ceramics 
would  be  a  dubious  choice 
due  to  reports  of  frequent 
problems  with  stability, 
leakage,  temperature  sensi- 
tivity, tolerance,  power  factor 
and  just  plain  open  circuits 
(especially  when  capacitors  of 
this  type. are  obtained  on  the 
surplus  market).  Electrolytics 
or  other  types  that  polarize 
should  not  be  considered. 

If  you  want  the  output 
amplitude  of  the  generator  to 
be  exactly  the  same  for  every 
setting  of  FREQ  switch  S2, 
the  two  capacitance  values 
selected  in  each  position  must 
be  matched  exactly.  Note 
that  most  of  the  values  in  the 
table  were  obtained  by  con- 
necting two  capacitors  in 
parallel.  For  example,  CI  and 
C1 2  are  each  0.6  uF,  achieved 
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Fig.  1.  LF  sine  wave  generator,  using  Wien  bridge  oscillator. 


by  paralleling  0.5  uF  and  0.1 
uF.  The  two  0.5s  should  be 
matched  and  so  should  the 
two  0.1s.  I  used  a  capaci- 
tance bridge  for  this  selection 
job.  Of  course,  the  closer  the 
actual  value  of  the  capacitors 
to  the  figures  given  in  the 
table,  the  more  accurate  will 
be  the  frequency  settings. 

If  you  don't  have  a  capaci- 
tance bridge,  you  can  match 
the  capacitors  in-circuit.  Two 
capacitors  are  matched  if  the 
output  level  remains  the  same 
when  they  are  interchanged. 
However,  this  cut-and-try 
method  is  tedious  and  tricky 
at  best.  Therefore,  to  keep 
the  adjustment  procedure 
reasonably  short,  we  will  pro- 
ceed on  the  assumption  that 
you  have  somehow  managed 
to  match  the  capacitors  or 
else  don't  care  if  the  output 
level  varies  slightly  from  one 
frequency  setting  to  the  next. 

You  may  wish  to  extend 
the  frequency  range  of  your 
instrument.  There  is  no  lower 
limit,  but  the  upper  is 
dictated  by  the  op  amp  itself, 
output  amplitude  suffering 
beyond  about  5  kHz.  Using  a 
high  frequency  op  amp  (such 
as  the  741  S)  will  extend  the 
frequency  range  to  about  20 
kHz.  Also,  it  helps  to  connect 
a  small  capacitor  from  pin  2 
of  the  op  amp  to  common; 
the  value  is  best  determined 
experimentally  but  250  pF 
would  be  typical. 


Position  12  of  S2  was  left 
unused  to  permit  the  addition 

of  jacks  for  external  capaci- 
tors, if  test  signals  outside  the 
present  frequency  range  of 
the  device  are  required. 

Construction 

There  are  no  special  pre- 
cautions to  be  observed  in 
construction.  My  instrument 
is  built  in  a  5-1/4'1  x  3"  x 
2-1/8"  LMB  box  chassis  No. 
136.  This  box  is  admittedly  a 
bit  small  to  comfortably 
accommodate  all  those 
capacitors,  and  you  would  be 
smart  to  use  a  bigger  one. 

in  my  unit,  the  1C  and  a 
few  other  small  parts  are 
wired  onto  a  perfboard, 
which  is  mounted  to  the 
chassis  box  by  a  spacer. 

The  batteries  are  mounted 
inside  the  cover  with  double 
stick  tape. 

Adjustment 

If  you  are  using  precision 
resistors  for  R6,  R7  and  R8, 
and  have  carefully  selected 
the  capacitors,  the  proba- 
bility is  very  great  that  your 
output  frequencies  will  be 
right  on  the  money,  and  all 
you  need  for  testing  and 
adjustment  is  a  VOM.  If  you 
wish  to  check  output  fre- 
quency, you  will  of  course 
need  suitable  test  equipment 
such  as  an  oscilloscope  with 
accurate  timebase.  To  adjust 
the  sine  wave  generator,  pro- 


ceed as  follows: 

1.  Set  offset  adjustment 
R2  to  its  minimum  voltage, 
or  ground,  position,  MULT 
switch  S3  to  the  1  position, 
VAR  control  R13  to  its  max- 
imum output  position,  and 
FREQ  switch  S2  to  20  Hz. 

2.  Connect  a  VOM  to  out- 
put terminals  J1.  Set  the 
VOM  to  measure  ac  voltage 
and  adjust  R3  to  obtain  3 
volts  rms.  (Don't  use  the 
"output'1  feature  if  your 
VOM  has  one,  because  its 
coupling  capacitor  may  not 
be  big  enough  to  pass  20  Hz 
without    some    attenuation). 

3.  Set  the  VOM  to 
measure  dc  voltage  on  its 
lowest  range,  and  adjust  R2 
to  obtain  zero  volts. 

4.  Repeat  steps  2  and  3 
until  no  further  adjustment  is 
necessary. 

You  may  now  calibrate 
the  VAR  control  if  desired.  1 
calibrated  my  instrument  in 
terms  of  peak-to-peak 
voltage,  but  you  may  prefer 
to  use  rms  instead.  An  oscil- 
loscope is  more  convenient  to 
obtain  values  in  the  former 
units,  a  VOM  in  the  latter. 

If  you  have  access  to  an 
oscilloscope,  check  frequency 
and  amplitude  of  the  sine 
wave  at  various  switch  posi- 
tions. Variations  in  amplitude 
are  caused  by  imperfect 
matching  of  the  capacitor 
values.  Errors  in  frequency  at 
some  switch  positions  but  not 
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others     means     inaccurately  If  all    frequencies  should 

selected  values.  prove  to  be  off  by  about  the 


same  percentage  and  in  the 
same  direction,  the  problem 
is  easily  solved  by  changing 
the  value  of  R8  as  required, 
to  make  the  output  fre- 
quencies exactly  correspond 
to  the  dial  markings.  Raising 
or  lowering  RS  by  20  per 
cent  lowers  or  raises  the  fre- 
quency by  about  8  per  cent. 
However,  varying  R8  changes 
feedback,  so  you  should 
repeat  the  adjustment  pro- 
cedure each  time  you  try  a 
different  value. 

There  are  no  special  tricks 
to  operating  the  instrument, 
but  remember  that  the  out- 
put is  dc  coupled  and  a  suit- 
ably large  capacitor  or  some 
other  means  of  dc  translation 
is  needed  if  you  wish  to  drive 
any  conductor  on  which  dc  is 
present. 

A  small  dc  offset  appear- 
ing in  the  output  as  the  minus 
battery  runs  down  can  be 
balanced  out,  if  necessary,  by 
touching  up  offset  adjust- 
ment R2.  ■ 

Parts  List 

B1,  B2-9  vo J t  battery 


C1-C22  —  Film  capacitors  [values 
given  in  table,  see  text  for  discus- 
sion of  matching) 
CR1,  CR2  -  1M914  diode 
IC1    —    Op  amp,   FairchiJd  Type 
F  U5B7741 393  or  equivalent 
J1  —  Dual  binding  post,  red  and 
black,  H  H  Smith  Type  269RB 
R1   -  47,000  Ohm,  'A  Watt  resis- 
tor, 10% 

R2     -      1000     Ohm 
potentiometer, 
MTC-13-L1 

R3     -      5000     Ohm 
p  o  t en t i  ometer, 
MTC-53-L1 

R4  -  8200  Ohm,  !£  Watt  resistor, 
5% 

R5,  R10  -  100,000  Ohm,  'A  Watt 
resistor,  5% 

R6,   R7   -    1    megohm,   !4 
precision  resistor,  1% 
R8     -     100,000    Ohm,    % 
precision  resistor,  1% 
R9  -  9100  Ohm,  1A  Watt  resistor, 
5% 

R11  —  1  megohm,  Yt  Watt  resis- 
tor, 5% 

R12  —  10  megohm,  %  Watt  resis- 
tor, 5% 

R13  -  1000  Ohm  linear  potenti- 
ometer 

51  —  Toggle  switch,  double  pole 
single  throw 

52  —  Rotary  switch,  2  pole,  12 
position 

Misc.  parts  —  Battery  connectors 
(2),  perfboard,  knobs  with  indices 
(3),  suitable  chassis,  mounting 
hardware,  etc. 
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The  "last  word"  in  8  bit  CPU's.  You've  read  and  heard  about  this  fantastic  chip  with  its  tremendous 
power  and  versatility.  158  different  instructions  including  all  78  of  the  8080A.  Superior  software 
features  include  relative  addressing,  block  data  transfer  and  search,  BCD  digit  rotate,  etc.  Superior 
hardware  features  include  single  phase  TTL  compatible  clock,  high  clock  frequency,  no  expensive 
support  chips  (like  8212,  8224)  are  required,  on  chip  dynamic  memory  refresh  circuitry.  If  you  are 
thinking  about  building  your  own  computer  from  scratch  then  this  is  the  chip  to  use. 
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Z-80  TECHNICAL  MANUAL 

The  whole  story,  inside  and  out,  on  the  Zilog  Z— 80.  Includes  complete  explanation  of  the  Z— 80's 
expanded  instruction  set.  ^T    Cf\ 


PS:  If  you  are  thinking  about  buying  an  IMSAt  or  ALTAI R  compatible  Z—80  CPU  Board  then 
WAIT!  At  least  until  next  month  when  S.  D,  Sales  will  announce  its  next  kit.  It's  worth 
waiting  fori 
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Get  the  most  out  of  your 
HT  by  building  this 
Inexpensive  mobile  amplifier. 
1  must  confess  to  begin  with 
that  this  idea  was  taken  from 
Motorola's  "Converta-Com" 
consoles.  I  realize  that  my 
unit  in  no  way  compares  with 
the  Motorola  unit,  which  was 
designed  along  with  their  fine 
HT220,  but,  not  having  an 
overabundance  of  money  and 
already  owning  a  Wilson 
1402SM  HT,  I  decided  that 
mobilizing  my  present  HT 
was  the  only  way  to  go. 

Like  most  amateurs,  I  have 
accumulated  over  the  years 
many  pieces  of  treasure 
flunk);  going  through  this 
treasure,  I  came  across  a  CB 
radio  chassis  and  case  which  I 
decided  would  make  a  good 
housing     for    the    unit. 

1  started  by  stripping  the 
components  from  the  chassis. 
When  I  finished  the  chassis  it 
was  a  pretty  sad  sight,  and  1 
thought  to  myself,  "Do  you 
really  want  to  put  your 
beloved  HT  into  this  mess?" 
But  1  had  already  spent  the 
time  removing  the  old  com- 
ponents, so  I  proceeded.  The 
face  plate  had  a  large  hole 
previously  occupied  by  the 
speaker.  I  slid  my  HT  through 
the  hole  and  it  rested  on  the 
fiat  surface  of  the  chassis.  I 
installed  two  side  rails  on  the 
chassis  and  a  tension  band  to 
the  back  of  the  chassis  to 
secure  the  HTonce  inserted,  I 
lined  these  contact  surfaces 
with  suede  leather  to  prevent 
marring  the  exterior  of  the 
HT. 

Having  completed  this 
step,  i  installed  a  terminal 
strip  on  the  chassis  where 
connections  for  the  external 
plug  of  the  HT  would 
terminate.  I  then  checked  the 
owner's  manual  for  pin  con- 
nections on  the  HT,  secured  a 
male  plug,  heated  up  the 
trusty  old  soldering  iron,  and 
started  soldering  a  multi-cable 
to  the  plug.  Although  there 
were  nine  pins  on  the 
external  plug,  it  was  neces- 
sary to  use  only  five.  The  pins 
and  their  uses  are:  pin  #1  —  + 
voltage;  pin  #2  —  receive- 
transmit  switch;  pin  #3  — 
ground;    pin    #4  —   external 
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speaker;  pin  #5  —  mike 
audio.  After  having  soldered 
the  cable  to  the  plug,  I  routed 
the  cable  through  a  hole 
drilled  in  the  face  plate  to  the 
terminal  strip  previously 
mounted  in  the  chassis. 
Terminal  connectors  were 
installed  and  connected  to 
the  terminal  strip. 

I  then  cut  a  hole  in  the 
face  plate,  installed  a  touch- 
tone  pad,  and  wired  it  to  the 
terminal  strip. 

My  next  step  was  to  install 
a  speaker  and  connect  it  to 
the  terminal  strip.  Having 
completed  this,  I  then 
mounted  a  mike  jack  to  the 
face  plate  and  routed  the 
shielded  cable  to  the  terminal 
strip. 

Looking  over  my  labors 
and  noting  all  the  empty 
space  inside  the  chassis,  I  said 
to  myself,  "Why  settle  for  2 
Watts  output?"  So  I  began  to 
consider  installing  an  rf 
amplifier  in  the  chassis. 

After  much  inner  debate,  I 
decided  to  purchase  the 
Heath  kit  HA-201  10  Watt 
amplifier.  The  deciding  factor 
in  this  decision  was  the 
reasonable  price  of  the  unit. 

I  hastily  made  a  trip  to  the 
local  Heath  kit  Center  and 
purchased  the  kit.  As  with 
most  Heath  kits,  I  had  no 
problem  with  assembly  and 
was  finished  in  a  couple  of 
hours.  I  did  have  a  problem 
placing  the  circuit  board  in 
the  chassis.  When  1  had 
removed  all  the  old  com- 
ponents from  the  chassis,  it 
was  left  with  many  holes.  I 
had  decided  to  discard  Heath- 
kif  s  chassis  and  mount  the 
circuit  board  to  the  CB 
chassis,  but  the  transistor  was 
left  with  no  heat  sink  due  to 
one  of  the  large  holes.  1  made 
a  trip  to  a  local  electronics 
store  and  picked  up  an  alum- 
inum heat  sink  to  install 
under  the  chassis,  thus  pro- 
viding much  better  heat  dissi- 
pation than  that  provided  by 
the  Heath  kit  chassis. 

I  connected  the  coax 
supplied  by  Heathkit  from 
the  HT  to  the  amplifier  and 
from  the  amplifier  to  the 
S0239  connector  which  was 
spared  in  the  stripping  opera- 


tion; the  plus  voltage  lead  was 

terminated  at  the  terminal 
strip.  Placing  the  HT  in  the 
unit,  I  carefully  checked  over 
my  work,  not  wanting  to 
watch  it  all  go  up  in  smoke.  I 
placed  a  Bird  in-line  watt- 
meter at  the  output  and  a 
dummy  load  in  place.  I  care- 
fully placed  +12.5  volts  to 
terminal  #1  and  negative  to 
ground,    and   turned  on  the 


power  supply.  Observing  no 
smoke  or  loud  crackling 
noises,  I  turned  on  the  HT, 
keyed  the  hand  mike,  and 
observed  5  Watts  on  the 
meter.  Being  brilliant  enough 
to  realize  that  the  HT  only 
put  out  2  Watts,  I  said  to 
myself,  "It's  working!"  While 
keeping  a  close  watch  on  the 
meter,  I  tuned  the  rf  ampli- 
fier.  After    1   completed   the 


alignment,  the  Bird  watt- 
meter indicated  1 2.5  Watts. 
Listening  to  a  nearby  re- 
ceiver, the  transmission  was 
loud  and  clear,  and  the  touch- 
tone  was  adjusted  to  what 
appeared  to  be  a  proper  level. 
Upon  removing  the  50 
Ohm  dummy  load  and  in- 
stalling a  quarter  wave 
antenna,  I  easily  brought  up 
the     local     repeater,    but     I 
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noticed  that  the  wattmeter 
had  dropped  to  7.5  Watts.  1 
realigned  the  amplifier,  thus 
regaining  the  lost  power.  I 
used  the  TT  pad  and  had  no 
problem. 

Finishing  up,  I  mounted 
control  switches  on  the  face 
piate  and  a  power  plug  to  the 
unit.  I  was  now  ready  to  try 
it  in  my  truck. 

With  the  engine  off  and 
the  wattmeter  in  line,  the 
output  once  again  was  down 
to  7.5  Watts.  1  realigned  the 
amplifier,  bringing  the  power 


up.  Checking  reflected  power, 
I  discovered  that  the  5/8 
wave  antenna  showed  flat. 
Upon  cranking  the  engine,  I 
saw  that  there  was  no  prob- 
lem with  reception  —  but 
transmission  was  another 
story.  Every  arc,  spark,  and 
whine  under  the  hood  was 
present  in  the  signal.  Through 
a  process  of  elimination,  1 
determined  that  the  noise  was 
entering  the  mike  audio 
input;  this  problem  was 
quickly  solved  with  a  100  uF 
electrolytic    capacitor    from 


the  wiper  of  the  50k  pot  on 
the  pad  circuit  to  ground. 

Now,  back  to  the  unex- 
plained problem  of  power 
loss  from  the  Heathkit  rf 
amplifier.  I  determined  that 
the  output  circuit  was  very 
sensitive  to  changes  in  load, 
however  slight.  I  decided  to 
install  the  rf  detector  circuit 
supplied  by  Heathkit  for 
alignment  of  the  amplifier.  I 
connected  this  circuit  to  the 
SO-239  connector  inside  the 
chassis  (terminated  to  the 
female  meter  pins  at  the  back 


of  the  chassis)  and,  with  a 
Simpson  260  VOM,  aligned 
the  amplifier  while  connected 
directly  to  feedline  and 
antenna. 

A  big  advantage  to  this 
unit  is  that  in  no  way  does  it 
resemble  a  Citizens  Band 
radio  and,  therefore,  it  is  per- 
haps less  likely  to  be  ripped 
off.  The  HT  itself  can  be 
easily  removed  for  safe- 
keeping. I  can  just  see  a 
would-be  thief  gaping  at  the 
large  hole  where  the  I  IT  had 
been.  ■ 


P.  Scott  Smith  WB9JSE 
7723  West  Bender  Ave.,  Apt.  1 
Milwaukee   WI  53218 


$22  for  a  Regulator?  Never! 


-  -  a  simple  car  voltage  regulator 


A  price  of  $22  for  a  new 
voltage  regulator  in  my 
automobile  gave  birth  to  this 
simple  yet  very  effective  solid 
state  replacement.  The  circuit 
should  be  usable  in  almost 
any  negative  ground  system 
using  an  alternator. 

A  few  words  about  the 
automotive  battery  charging 
system  will  help  in  under- 
standing the  operation  of  this 
circuit.  An  alternator's  out- 
put voltage,  and  thus  its 
charging  current,  is  controlled 
by  varying  the  field  current  in 
the  alternator.  Full  voltage  on 
the  field  winding  will  give  full 
output  from  the  alternator, 
and  reducing  the  field  voltage 


will  result  in  reduced  output. 
The  output  capacity  of  any 
alternator  is  limited  by  its 
design,  primarily  the  wire  size 
used.  In  fact,  loading  an  alter- 
nator heavily  will  rarely 
damage  it,  as  it  will  put  out 
just  so  much  current,  and 
beyond  that  its  output 
voltage  will  drop,  limiting  the 
total  power  available. 

In  the  usual  electro- 
mechanical type  regulator,  a 
resistor  is  switched  in  series 
with  the  field  winding  to 
reduce  the  alternator  output. 
When  the  battery  voltage 
drops  due  to  a  heavy  load, 
the  resistor  is  shunted  by  a 
pair  of  contacts  on  the  relay, 
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which  is  voltage  sensitive. 
Under  normal  conditions, 
with  the  engine  running, 
battery  voltage  should  be 
approximately  13.6  to  13.8 
volts,  indicating  the  battery  is 
receiving  a  charge. 

In  order  to  best  under- 
stand the  electronic  circuit,  it 
can  be  looked  at  as  a  switch, 
either  supplying  no  or  full 
voltage  to  the  field  winding. 
Start  with  a  low  battery 
voltage.  Diode  D1 ,  a  1 3.0  volt 
zener,  does  not  conduct  as 
long  as  the  battery  is  below 
13.0  yoits.  If  D1  is  not  con- 
ducting, no  bias  is  applied  to 
Q1  base,  keeping  Q1  turned 
off.  If  Q1  is  off,  Q2  is  on 
fully,  being  biased  by  R2, 
1  20  Ohms.  It  then  applies  full 
battery  voltage  to  the  field 
winding  on  the  alternator. 
This  of  course  means  the 
alternator  will  put  out  full 
voltage  to  the  battery, 
causing  it  to  charge, 

Now,     as     soon     as     the 


battery  voltage  increases  to 
13  volts,  a  small  amount  of 
bias  is  applied  to  Q1  base  as 
the  diode  begins  to  conduct. 
If  the  battery  reaches  13.6 
volts,  the  zener  diode  will 
conduct  fully,  dropping  13.0 
volts  and  leaving  .6  volts  to 
bias  Q1.  When  this  happens, 
Q1  turns  on  fully,  reducing 
the  voltage  on  02  base  to 
very  close  to  zero.  Q2  turns 
off,  removing  all  voltage  from 
the  field.  Now  the  alternator 
output  is  reduced  to  zero,  so 
the  battery  receives  no 
charging  current. 

In  actual  use,  this  entire 
process  happens  very  rapidly, 
and  the  constantly  changing 
alternator  is  in  effect 
smoothed  out  by  the  battery. 
Battery  voltage  will  always  be 
the  zener  diode  voltage  plus 
the  drop  across  the  base- 
emitter  junction  of  Ql ,  about 
.6  to  .7  volts.  Resistor  R3 
limits  the  base  current  to  a 
safe  value. 

My  unit  was  built  on  a 
large  heat  sink  with  alt  parts 
being  supported  by  the  tran- 
sistor leads.  This  is  not  really 
necessary,  as  both  transistors 
are  operating  as  switches  and 
consume  very  little  power. 
The  circuit  has  survived  the 
past  winter  in  my  car,  and  has 
always  kept  the  battery 
properly  charged,  and  at  a 
fraction  of  the  cost  of  a  new 
regulator.  It  might  be  a  handy 
circuit  to  keep  in  mind  the 
next  time  you  are  left  with  a 
dead  battery  due  to  a  faulty 
regulator,  or  if  you  are  doing 
any  experimentation  with 
windmill  power  and  surplus 
auto  alternators.  ■ 
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Ward  Lindsey  WA4W0C 
1580  S.E.  32nd  St 
Gainesville  FL  52601 


Cash  In  on  the  CB 

-  -  installation  for  fun  and  profit 


In  the  last  two  years,  the 
demand  for  technicians  to 
install  and  repair  Citizens 
Band  radios  has  skyrocketed. 
With  the  expansion  to  40 
channels  expected  to 
increase  the  number  of  units 
in  use,  it  doesn't  look  like  the 
supply  of  technicians  will 
catch  the  demand  in  the  near 
future.  Your  ham  background 
may  be  all  you  need  to  turn 
this  shortage  into  a  lucrative 
part-time  venture.  With  the 
determination  not  to  offer 
your  services  free  of  charge, 
you  can  support  your  ham 
habit  entirely  from  working 
for  CBers  —  at  your  conve- 
nience. Whether  you  decide 
to  cash  in  on  installations, 
repair,  or  both,  the  business 
opportunity  is  there.  The  rest 
is  up  to  you. 

If  you  have  installed  a  two 
meter  rig  in  your  own  vehicle, 
you've  got  the  practical 
experience  necessary  to  start 
into  "installation  for  hire."  if 
not,  you're  sure  to  find 
neighbors  or  relatives  eager  to 
let  you  practice  until  you  feel 
confident  that  you  can 
successfully  complete  an 
installation  in  profitable  time. 
Two  or  three  will  tell  you 
whether  you've  got  the  knack 
for  it.  After  you've  done  a 
hundred,  you  can  do  it  in 
your  sleep. 

Complete  step-by-step 
instructions  for  doing  installa- 
tions are  beyond  the  scope  of 
this  article.  If  you  feel  you 
need  them,  you  should 
consider  mowing  lawns  or 
shoveling  snow  to  earn  extra 
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cash.  Mostly,  this  article  is 
intended  to  steer  you  away 
from  the  disasters  that  can 
befall    even    the   simplest  of 

installations. 

The  typical  CB  installation 
(a  dash-mounted  unit  with  a 

trunk  lip  antenna)  takes  a  guy 
who's  handy  with  a  wrench 
about  an  hour.  The  going  rate 
to  perform  such  a  service  in 
this  part  of  the  country  is  a 
flat  thirty  bucks.  The  tools 
required  are  a  screwdriver,  a 
small  crescent  wrench,  a 
soldering  iron  and  a  3/8"  drill 
with  bits.  A  $15  swr  bridge 
completes  a  professional 
installation.  You  can  do  two 
on  Saturday  and  still  have 
time  left  over  to  mow  the 
lawn,  watch  the  ball  game, 
and  work  a  little  DX  before 
supper. 

No  commercial  license  is 
required  to  do  installations, 
and  a  classified  ad  in  the  local 
newspaper  will  net  you 
plenty  of  part-time  business. 
Have  some  business  cards 
printed  and  leave  them  with 
the  salesmen  in  the  local 
stores  that  sell  CB  equipment 
Having  someone  to  refer  his 
customers  to  for  installation 
is  a  strong  selling  point  for 
the  CB  retailer.  Very  few 
places  that  sell  CB  equipment 
do  their  own  installation 
work.  Word -of -mouth  adver- 
tising may  be  all  you  need  in 
more  rural  areas. 

Before  you  rush  out  to 
make  your  fortune  in  the 
installation  business,  there  is 
one      pitfall     to     consider. 


Always  remember  that  people 
who  pay  someone  else  to 
install  their  CB  sets  have  no 
knowledge  of  electronics 
whatsoever  and  are  liable  to 
blame  you  for  malfunctions 
or  operator  error  that  is  not 
your  fault. 

Ask  your  customers  a  few 
questions  before  you  agree  to 
do  a  job  at  a  certain  price. 
What  kind  of  vehicle  does  he 
own?  What  kind  of  antenna 
does  he  want?  Where  does  he 
want  the  antenna  mounted? 
A  roof-mounted  antenna  on  a 
station  wagon  takes  a  lot 
longer  than  one  hour.  The 
skill  required  to  do  a  neat, 
professional  looking  job  of 
running  the  coax  is  greater, 
and  the  risk  of  doing  expen- 
sive damage  to  the  vehicle  is 
multiplied.  Don't  be  ashamed 
to  refuse  a  job  for  these 
reasons.  If  you  decide  to  do 
it,  don't  be  afraid  to  charge 
more  for  the  extra  work  and 
risk  involved. 

You  should  make  certain 
that  the  customer  under- 
stands that  alternator  whine 
and  ignition  noise  are  the 
fault  of  the  vehicle,  not 
necessarily  the  fault  of  the 
radio  and  absolutely  not  the 
fault  of  the  installation. 
Usually  these  noises  can  be 
eliminated  or  reduced  to  an 
acceptable  level  by  methods 
discussed  later,  but  if  you 
can't  get  it  out  it's  his 
problem.  If  you  spend  an 
extensive  period  of  time 
eliminating  noise  problems, 
the     customer     should     be 


required  to  pay  a  reasonable 
fee  for  this  service  —  above 
and  beyond  the  cost  of  the 
installation. 

Be  sure  that  you  and  the 
customer  are  in  complete 
agreement  as  to  the  location 
of  all  components  before  you 
drill  any  holes.  There  are  a  lot 
of  special  installation  tools  on 
the  market,  but  a  hole 
remover  isn't  one  of  them. 
While  you  are  discussing  the 
location  of  components  with 
the  customer,  be  as  observant 
as  possible  of  detail.  Always 
be  on  the  alert  for  snags  in 
the  installation  itself.  When 
you  see  a  good  reason  why  a 
particular  component  should 
not  be  put  in  a  particular 
location,  explain  why  and 
suggest  a  location  more  suit- 
able. This  not  only  makes  the 
job  easier  for  you,  but  also 
increases  the  customer's 
confidence  in  your  ability, 
which  is  an  asset  you  can't 
afford  to  be  without.  Greater 
love  hath  no  man  than  an 
American  for  his  automobile. 

Take  ten  minutes  to  go 
over  every  motion  involved  in 
the  actual  installation.  Look 
closely  at  what  you  are  going 
to  do  before  you  lift  the  first 
tool.  This  will  cut  the  installa- 
tion time  in  half,  because  you 
won't  have  to  change  your 
strategy  in  midstream. 

It  is  probably  easiest  to 
run  the  antenna  cable  first. 
This  way,  when  you  are  ready 
to  run  the  cable  under  the 
front  of  the  carpet,  the  unit 
isn't  in  your  way.  On  a  trunk 
lip  or  deck-mounted  antenna, 
feeding  the  cable  through  the 
trunk  to  the  back  seat  is 
where  you  are  going  to  cut 
your  hands.  Get  yourself  a 
broken  antenna  rod  or  similar 
stiff  fish  wire  to  do  your 
poking  and  probing.  Once  the 
fish  wire  is  run,  tape  the  coax 
to  it  and  pull  it  through. 
Always  try  to  run  the  coax 
under  the  carpet  on  the  pas- 
senger side.  It's  a  real  pain 
working  under  the  steering 
wheel. 

The  carpet  in  all  sedans 
has  a  split  under  the  front 
seat.  You  can  pull  the  cable 
by  hand  straight  from  the 
back  to  this  split,  and  then 


$239.95 


Hy-Gain  9  (model  2679)  sells  for  $239,95  with  Hy^Gain 
426  AM/FM/CB  antenna.  Deduct  $20.00  if  you  don't 
want  antenna. 


The  following  Hy-Gain  23- channel  radios  can  be  reman u- 
factured  to  FCC  40-channel  specifications  after  January 
1,  1977  and  FCC  type  acceptance. 

681,  682,  2680,  2681,  2682,  2683,  2679,  3084 
If  you  currently  own  one  of  these  radios,  a  40-channel 
certificate  may  be  obtained  from  your  Hy-Gain  dealer. 


marketing 

introduces 
out-of-sight  CB 

that's  ready  for 
40  when  you  are! 

Now!  Get  the  Hy-Gain  CB  system  that's  ready 
for  40  channels  when  you  are.  Our  out-of- 
sight  Hy-Gain  9  (Model  2679)  citizens  two- 
way  transceiver  and  Hy-Gain  426  AM/FM/CB 
40-channel  antenna. 

The  great  Hy-Gain  9  transceiver  goes  out  of 
sight  in  the  trunk  or  under  the  seat.  AH  that's 
visible  is  the  hand-held  MSR  (microphone, 
speaker  and  radio)  Control  Unit  with  built-in 
mic  and  speaker.  Disconnects  easily.  So  you 
can  take  it  with  you.  Or  store  it  away.  Superb 
performance  includes  TV  I  filter  to  help  pre- 
vent TV  interference. 

After  January  1  and  FCC  acceptance,  just  j 
send  Hy-Gain  the  certificate  that  comes  with  j 
the  Hy-Gain  9.  And  $25  for  remanufacture.  ' 
Hy-Gain  will  remanufacture  your  radio  for  all  } 
40  channels!  Offer  expires  June  30,  1 977.  I 


The  high  performance  Hy-Gain  426  40- 
channel  AM/FM/CB  antenna  goes  great  with 
the  Hy-Gain  9,  Replaces  standard  auto  an- 
tenna. Looks  like  original  equipment.  So  you 
know  it's  CB.  But  rip-off  artists  don't! 


W      ~^^y  We  kee| 


am 

We  keep  people  talking 


C&S  MARKETING  ASSOCIATES 

P.O.  Box  165 

Algood  TN  38501 

Call  Toll  Free  800-251-6771 

In  Tennessee  call  800-262-6706 
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reach  from  the  front  to  the 
split  and  pulj  the  cable 
through  next  to  the  transmis- 
sion hump.  This  is  much 
quicker  than  removing  the 
metaf  strip  that  holds  the 
carpet  down  and  running  the 
coax  along  the  side.  If  the  car 
has  electric  seats,  remove  the 
strip;  you  will  never  be  able 
to  get  your  hand  under  the 
front  seat.  The  biggest 
problem  in  running  the  cable 
is  placing  il  too  near  the  clip 
that  holds  the  back  seat 
down.  The  cable  gets  pinched 
when  there  is  extra  weight  on 
the  rear  seat  and  you'll  have 
an  intermittent  radio.  You 
have  a  tendency  to  look  side- 
ways at  a  CBer  when  he  teils 
you  the  radio  won't  work 
when  the  wife  and  kids  are  in 
the  car  with  him,  but  the  joke 
is  on  you  when  you  find  the 
problem. 

If  the  cable  comes  with 
one  of  those  solderless 
PL-259  connectors,  take  it 
and  heave  it  as  far  as  you  can. 
When  you  get  good  at 
distance,  practice  for  accu- 
racy. Buy  a  good  connector 
and  solder  it  on.  It's  a  dollar 
well  spent  The  cable  that 
comes  from  the  factory  with 
the  connector  attached  is 
usually  OK,  but  inspect  it 
before  relying  upon  it.  When 
you  check  the  swr,  wiggle  it 
to  make  sure  it  isn't  inter- 
mittent. 

The  installation  of  the 
antenna  mount  is  up  to  you 
and  the  instructions.  Follow 
them  and  you  should 
encounter  no  great  difficul- 
ties. Roof-mounted  antennas 
are  easier  to  install  if  you 
remove  the  dome  light  and 
center  punch  a  dent  upwards 
a  little  behind  the  light  itself. 
Headliners  vary  greatly  from 
vehicle  to  vehicle.  The  only 
advice  offered  is  be  careful. 
Very  few  cars  have  headliners 
designed  so  that  it  is  possible 
to  run  the  cable  without 
showing,  and  it  is  really  easy 
to  leave  wrinkles.  The 
slightest  mistake  sticks  out 
like  a  sore  thumb.  Never  pull 
any  more  of  the  headliner 
loose  from  the  roof  than  is 
necessary  to  pull  the  fish  wire 
through.  When  drilling  a  3/8" 


hole  in  the  roof,  slip  a  piece 
of  XA"  conduit  over  the  drill 
bit  so  that  only  about  ffi  of 
the  bit  protrudes.  This 
prevents  you  from  drilling 
through  the  roof  and  into  the 
headliner.  Don't  trust  your 
reflexes  to  stop  in  time  —  it 
will  never  happen. 

Antennas  are  easiest  to 
install  on  pickup  trucks. 
There  are  three  basic  types  of 
headliners.  One  has  a  double 
wall  steel  roof,  one  has  a 
foam- backed  headliner  glued 
to  the  roof,  and  the  third  has 
a  cardboard  headliner.  When 
removing  the  cardboard  type 
headliner  to  run  the  coax, 
take  out  only  half  the  screws. 
The  headliner  will  hang  out 
of  your  way.  If  you  make  the 
mistake  of  removing  the 
headliner  completely,  it  will 
take  you  twenty  or  thirty 
minutes  to  put  it  back  —  and 
you  are  going  to  look  like  a 
scene  out  of  a  Marx  Brothers 
movie  fighting  to  get  it  back 
in  place.  On  the  other  two 
types,  mount  the  antenna 
about  two  inches  in  from  the 
back  edge  of  the  roof.  You 
can  then  fish  the  cable  over 
to  the  sidewall  and  down.  On 
some  trucks  you  will  have  to 
drill  a  hole  in  the  sidewall  to 
bring  the  cable  out. 

Mounting  the  unit  itself 
will  present  no  problem  on 
dashes  that  are  made  of 
metal.  On  plastic  dashes,  you 
have  to  use  bolts  with  nuts 
and  lockwashers  instead  of 
sheet  metal  screws.  A  little 
forethought  and  you  are 
home  free.  On  most  CBs,  the 
mike  hangup  bracket  bolts 
right  to  the  unit.  The  only 
warning  in  mounting  the  unit 
is  to  look  behind  where  you 
plan  to  drill  on  the  dash- 
board. Many  autos  run  a 
power  lead  in  the  lip  where  it 
is  most  convenient  to  drill  the 
holes  for  the  bracket.  A  hole 
through  this  cable  creates  an 
unbelievable  amount  of 
smoke. 

On  units  that  have  two 
power  leads  (one  red  and  one 
black),  it  is  sometimes  dif- 
ficult to  find  a  place  to  secure 
the  ground  lead.  This  is 
especially  true  on  late  model 
cars    where    the    dash    is    all 


plastic.  If  this  is  the  case,  you 
can  cut  the  ground  wire  short 
and  fasten  it  under  one  of  the 
screws  that  holds  the  case  on 
the  unit.  The  unit  will  be 
grounded  through  the  anten- 
na, even  if  bolted  to  a  plastic 
dash.  The  hot  lead  should  go 
through  the  firewall  directly 
to  the  battery.  You  will 
probably  have  to  use  some 
zip  cord  to  make  it  long 
enough.  Use  butt  splices  or 
solder  the  wires  together  — 
don't  just  twist  and  tape. 
Splicing  in  under  the  dash  or 
connecting  the  unit  to  the 
fuseblock  is  OK,  but  when 
you  are  finished  and  there  is 
considerable  alternator  whine, 
you  are  going  to  have  to  run 
the  wire  to  the  battery 
anyway. 

If  the  customer  has 
purchased  a  hump  mount  for 
his  unit,  there  is  one  pre- 
caution you  should  take. 
Never,  never  drill  a  hole 
through  the  carpet  without 
cutting  a  plug  out  of  it  first. 
If  you  do,  the  pile  catches  on 
the  bit  and  it  takes  about  a 
quarter  of  a  second  to  put  a 
two  foot  run  in  the  carpet. 
Get  an  ice  pick  and  punch  a 
hole  through  the  carpet  and 
the  floorboard.  A  sheet  metal 
screw  will  start  right  in  the 
hole  without  the  need  to  use 
a  drill  at  all.  Also,  make  sure 
the  screws  you  use  aren't  too 
long,  or  they  will  hit  the 
transmission  housing. 

Assuming  the  unit  is 
functioning  and  there  are  no 
great  noise  problems,  you  are 
ready  to  tune  the  antenna. 
Check  the  swr  on  channel  1 
and  check  it  again  on  channel 
23.  If  the  swr  is  higher  on 
channel  1,  the  antenna  is  too 
short.  If  it  is  higher  on 
channel  23,  it  is  too  long. 
Adjust  until  it  is  the  same  or 
as  near  the  same  as  you  can 
get  it  on  both  channels  and 
tell  the  customer  it  is  flat. 

The  biggest  headache  in 
mobile  installations  is  engine 
and  electrical  system  noise.  It 
ranges  from  the  pop  of  the 
firing  spark  plugs  to  the  grind 
of  electrical  windshield 
wipers.  Some  cases  are  for  all 
practical  purposes  impossible 
to   defeat.   Most  are  at  least 


reducible. 

Engine  noise  is  a  lot  like 
lightning.  It  generates  rf 
throughout  the  spectrum  and 
is  picked  up  by  the  antenna. 
It  is  then  detected  just  like 
any  signal  on  the  band.  Since 
it  is  an  amplitude  modulated 
signal,  it  gives  the  CB  receiver 
a  fit.  Very  few  noise  bl ankers 
or  noise  limiters  in  CB 
receivers  are  effective  against 
this  noise,  so  the  cure  lies  in 
eliminating  or  reducing  the 
radiation  of  this  noise  from 
the  engine  compartment 
Grounding  straps  on  the 
hood,  with  good  metal- to- 
metal  contact  to  the  car 
frame,  is  a  good  place  to 
start.  If  this  isn't  effective, 
take  a  pocket  size  AM  radio 
and  snoop  around  under  the 
hood  until  you  find  the 
source  of  the  noise.  If  you  are 
lucky,  it  may  only  be  a  bad 
plug  wire,  but  listen  around 
the  distributor  and  ignition 
coil  just  the  same.  Fabricate 
some  sort  of  metal  shield  to 
go  around  the  culprit  and 
ground  it  good  to  the  car 
frame.  Sometimes  a  poor 
connection  on  the  coaxial 
shield  will  allow  engine  noise 
to  run  rampant,  but  this 
condition  will  show  up  when 
you  check  the  swr.  If  the 
customer  says  he  has  no 
engine  noise  at  low  speeds, 
but  it  is  terrible  on  the 
highway,  check  to  see  that 
the  little  ball  on  the  antenna 
rod  has  not  been  removed. 
Corona  discharge  is  often  a 
source  of  noise,  so  remember 
when  you  have  to  trim  an 
antenna  rod  to  trim  it  from 
the  bottom. 

If  you  have  tried  every- 
thing you  know  to  eliminate 
the  noise  and  the  customer  is 
still  not  satisfied,  tell  him  the 
only  solution  left  is  to  spend 
about  thirty  bucks  for  a  noise 
blanker.  There  is  one  on  the 
market,  manufactured  by 
TEST,  called  (appropriately 
enough)  an  Ignition  Noise 
Eliminator.  It  works  like  the 
extender  circuit  in  a 
Motorola.  There  are  four 
wires  to  connect:  one  goes  to 
the  ignition  coil,  one  to 
ground  and  the  other  two  in 
series  with  the  speaker  leads. 
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When  the  coil  fires,  it  opens 
the  speaker.  There  is  plenty 
of  junk  on  the  market  for 
CBers  to  waste  their  money 
on,  but  this  thing  really 
works. 

Alternator  whine  is  the 
next  biggest  noise  problem, 
but  it  is  far  easier  to  defeat 
Running  the  hot  lead  directly 
to  the  battery  will  eliminate 
alternator  whine  almost  every 
time.  If  it  doesn't,  try  an  LC 
filter  right  where  the  hot  lead 
goes  into  the  radio.  If  neither 
of  these   things  work,  it's  a 


good  bet  that  there  is  a 
ground  loop  somewhere. 
Ground  the  chassis  of  the 
radio  and  the  ground  lead  (if 
it  has  one)  to  the  same  point 
on  the  car  body.  Check  to 
make  sure  that  the  antenna 
mount  is  securely  grounded. 
Save  buying  an  expensive 
alternator  filter  as  a  last 
resort,  because  it  probably 
isn't  going  to  help  anyway. 

The  smallest  number  of 
noise  problems  comes  from 
accessory  motors  and  defec- 
tive   equipment.    The    latter 


refers  to  bad  alternator 
bearings  or  a  shot  water 
pump.  The  cure  for  these  is 
obvious.  Fan  motors,  wind- 
shield wiper  motors  and  the 
like  are  sometimes  the  source 
of  irritating  noise.  The  worst 
offenders  in  this  category 
seem  to  be  Japanese  vehicles. 
Feed  through  capacitors  are 
the  best  weapons  against 
these  motors.  On  multi-speed 
motors,  you  will  need  one 
capacitor  for  each  speed,  plus 
one  for  the  power  lead. 

At  this  point,  if  any  noises 


discussed  so  far  are  still  in  the 
unit,  you'll  just  have  to 
remind  the  customer  that  you 
warned  him  this  might 
happen  and  hope  you  are  the 
wiser.  You  are  going  to  find 
noise  problems  that  you  can't 
beat  if  you  do  many  installa- 
tions, but  the  stubborn  cases 
are  few. 

Installing  CB  radios  can 
become  a  lucrative  pastime 
for  any  amateur  with  the 
attitude  and  patience 
required  to  do  a  respectable 
job.  ■ 


As  supplied,  the  headset 
from  the  WW  II  Tank 
Transmitter/ Receiver  Mark  II 
(Photo  1)  was  about  the 
most  uncomfortable  thing 
one  could  think  of  using.  (It 
may  have  been  good  bumping 
around  in  the  tanks.)  But  it 
can  be  easily  adapted  for  ham 
use,  and  as  it  sells  on  the 
surplus  market  for  $2.50  up, 
it's  actually  a  real  bargain 
when  adapted. 

Photo  2  shows  how  to 
adapt  it  for  comfortable 
usage. 

The  steps  are  as  follows: 

1 )  Remove  (snap  out) 
both  springs  secured  by 
the  web  (former)  head- 
band. Remove  the  web 
strap. 

2)  Carefully  cut  2 
cords  on  each  earpiece 
which  secure  a  rubber 
protector.  Remove  the 
rubber  protector  and 
the  cords  from  the  2 
terminals  on  each  ear- 


John  A.  Ho  user  K2EE 
23  Washington  St. 
Rensselaer  NY   12144 


Surplus  Headset  Mod 


-  -  no  tanks  needed 


piece.  Be  careful  in 
removing  the  nuts  as 
some  of  the  machine 
screws  are  not  secured 
inside  the  headpiece. 
3)  Remove  the  steel 
strap  (it  snaps  off  each 
bracket).  Remove  the 
brackets  from   the  ear- 


pieces. Break  off  the 
outside  spring  piece 
from  each  bracket  (this 
formerly  held  the  neck 
steel  strap  to  bracket). 
4)  Braze  (preferably) 
or  firmly  solder  the 
steel  former  neckpiece 
to  each  of  the  springs 


removed  from  the  web. 
5)  Secure  a  standard 
headset  cord  and  attach 
it  to  each  phone. 
Reassemble  the  ex- 
tensible steel  headband 
and  brackets  to  each 
earphone,  as  shown  in 
Photo  2.  ■ 


Photo  7. 


Photo  Z 
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Steve  Ford  VJB8IMY 
1481 -A  Tabor  Avenue 
Kettering  OH  45420 


Am  I  Really  Transmitting? 


-  -  red  and  green  LEDs  for  the  TR-22 


Ah,  the  Drake  TR-22! 
It's  an  extremely  versa- 
tile rig  at  a  sensible  price. 
This  is  a  rig  that  has  every- 
thing for  most  FMers.  Well, 
almost  everything. 

Let's  say  that  you  happen 
to  be  cruising  down  a  poorly 
lighted  thoroughfare  at  night 
and  you'd  like  a  little  com- 
pany. Why  not  call 
WB8XYZ?  You  grab  the  mike 
and  press  the  switch,  but  you 
can't  seem  to  key  up  the  local 
machine,  is  your  rig  on  the 
blink?  Has  your  super  mobile 
gain    goody    fallen    off    the 
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roof?  Maybe  you've  been 
sitting  on  the  mike  for  the 
last  few  miles  and  the  re- 
peater has  timed  out.  Well, 
it's  anybody's  guess  because 
it  Is  just  too  dark  to  see  if  the 
relative  power  meter  is 
moving  or  not.  Your  next 
step  will  probably  be  to  turn 
on  the  local  AM  radio  and 
mutter  to  yourself  about  why 
you  don't  have  any  indicator 
lights  on  your  TR-22. 

If  you've  read  this  far,  you 
are  probably  nodding  your 
head  and  smiling  bitterly. 
Well,  cheer  up,  because  a 
solution  is  just  paragraphs 
away.  Read  on! 

Installing  the  LED  indi- 
cators in  the  TR-22  is  a  fairly 
simple  project  that  can  be 
completed  in  one  evening. 
The  result  will  be  added  con- 
venience as  well  as  a  smarter 
look  for  your  rig.  There  are  as 
many  varieties  of  the  LEDs  as 
there  are  ways  of  installing 
them,  so,  even  though  my 
steps  in  this  project  will  be 
detailed,  it  is  up  to  the  in- 
dividual ham  to  design 
around  his  own  particular 
situation. 

I  started  by  acquiring 
some  surplus  LEDs  at  the  '74 
Dayton     Hamvention.     The 


Fig.  1,  Circuit  for  determining  the  value  of  the  LED  dropping 
resistors. 


conical  shaped  diodes  (3/8 
inch  long)  were  picked  since 
they  would  be  easier  to  work 
with.  These  surplus  LEDs  can 
be  purchased  cheaply  and  are 
quite  sturdy.  I  was  lucky  to 
be  able  to  get  them  in  green 
as  well  as  red,  so  it  was 
decided  that  the  green  LED 
would  be  used  as  the  power 
indicator  and  the  red  LED  as 
the  transmit  indicator.  It 
would  be  wise  to  choose  low 
current  LEDs  since  they  will 
draw  less  battery  power  when 
the  rig  is  portable. 

Most  LEDs  are  low  voltage 
devices  and  will  require 
dropping  resistors  in  series 
with  them.  I  used  2  volt 
LEDs  and  found  that  a  300 
Ohm  Vi  Watt  resistor  in  series 
worked  best.  As  mentioned 
before,  however,  LEDs  differ, 
so  the  proper  resistor  value 
for  your  particular  choice  of 
diode  should  be  determined 
by  the  circuit  shown  in  Fig. 
1 .  Before  applying  the  supply 
voltage  (12  V  dc)  to  the 
circuit,  make  certain  that  the 
potentiometer  is  set  in  the 
position  of  maximum  resis- 
tance and  that  the  diode  is 
proper iy  poiarized  with  the 
supply  voltage.  (The  negative 
side  of  the  conical  LEDs  is 
often  marked  by  a  flattened 
edge  on  the  diode  itself.) 

The  next  step  is  to  apply 
the    voltage    and   slowly   de- 


crease the  potentiometer 
resistance  until  the  voltmeter 
across  the  diode  reads  2  volts 
(or  whatever  voltage  your 
LED  requires).  Now  just 
measure  the  pot's  resistance 
at  that  point  and  let  that 
determine  the  value  of  the 
dropping  resistor. 

With  the  resistors  out  of 
the  way  for  now,  the  time  has 
come  to  get  down  to  the 
nitty-gritty  of  the  installa- 
tion. I  began  by  drilling  two 
3/16  inch  diameter  holes  into 
the  front  of  the  TR-22  (see 
Fig.  2)  through  which  the  tips 
of  the  LEDs  would  protrude. 
(Hole  size  will  differ  with 
other  LEDs.)  The  internal 
circuitry  was  carefully 
covered  with  cellophane 
before  drilling  to  prevent 
metal  shavings  from  causing 
electrical  chaos.  After  filing 
off  the  rough  edges  of  the 
holes  on  the  inside  of  the  rig, 
I  touched  up  the  outside  with 
flat  black  paint  where  some 
of  the  original  paint  had 
flaked  off  during  drilling. 

I  decided  to  mount  and 
wire  the  transmit  (red)  LED 
first.  The  dropping  resistor 
was  connected  to  the  positive 
lead  of  the  diode  and  an 
insulated  wire  was  routed 
from  the  other  end  of  the 
resistor  to  a  nearby  post  on 
the  transmitter  board  labeled 
BTr  It  is  located  just  behind 
the  crystal  deck  section  that 
holds  the  receive  crystals, 
near  the  4th  channel  crystal. 
It  is  clearly  labeled.  The  12 
volt  source  is  present  here 
only  when  the  transmitter  is 
keyed.  Remember:  Always  be 
careful  to  observe  the 
polarity  of  the  diodes.  I  ran 
an  insulated  lead  from  the 
negative  side  of  the  diode  to 
the  closest  ground  point.  This 
happened  to  be  the  bottom 
terminal  of  the  squelch  pot, 
that  is,  the  pot  terminal 
closest  to  you  when  the 
bottom  of  the  TR-22  (the 
transmitter  board)  is  facing 
up.  Of  course,  any  other 
ground  point  can  be  utilized. 

The  power  (green)  indi- 
cator was  mounted  near  the 
top  of  the  rig  (as  shown)  near 
the  receiver  board.  After  con- 
necting the  dropping  resistor 
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to  the  hot  side  of  the  diode,  ! 

again  routed  an  insulated  wire 
from  the  other  side  of  the 
resistor  to  the  bottom  side  of 
the  TR-22  and  found  a  12 
volt  source  at  one  of  the 
switch  terminals  on  the 
volume  pot.  I  used  the 
terminal  closest  to  the  side  of 
the  rig  (when  bottom  is 
facing  up)  so  that  the  LED 
would  be  switched  on  and  off 
with  the  transceiver  supply 
voltage.  I  found  a  ground 
point  for  the  diode  on  the 
meter  terminal  that  is  nearest 


to  the  built-in  antenna. 

After  all  the  wiring  was 
completed,  I  set  the  LEDs 
into  the  holes.  Using  a  tooth- 
pick, I  carefully  dabbed  some 
quick  drying  epoxy  cement 
on  the  inside  of  the  rig  where 
the  diodes  made  contact  with 
the  edges  of  the  holes. 
■  The  end  product  still 
draws  curious  comments  at 
ham  gatherings  and  I  often 
take  for  granted  that  it  has 
saved  me  from  a  lot  of  guess- 
work and  maybe  from  a  little 
potential     embarrassment. 


Power  (Green)  L.E.D. 


Transmit  (reef)  L.E.D. 


Fig.  2.  Location  of  LEDs  on  the  TR-22. 


too!  The  results  were  quite 
gratifying  from  such  a  simple 
project. 


A  special  thanks 
Bair  WB8NTY  for 
nical  assistance.  ■ 


to  Chuck 
his  tech- 


Dear  Gabby 

-  -  exasperation  explained 


Ken  Cole  W7IDF 

PO  Box  3 

Vashon  WA   98070 


You  won't  remember, 
but  last  year  I  wrote  to 
you  about  my  husband  (!) 
John  who  was  wasting  what 
could  have  been  the  best 
years  of  our  marriage  (the 
children  are  grown  and  out  in 
Oregon,  making  belts  and 
candles)  fooling  with  radios 
down  in  the  basement  and 
having  DX  contests,  whatever 
they  are.  Needless  to  say,  I 
was  never  invited.  He  said 
they  use  code  and  I  wouldn't 
understand.  1  don't  want  to 
understand  why  they  use 
code  —  I  can  guess.  Anyway, 
you  didn't  exactly  sprain  a 
leg  helping  me,  but  you 
printed  my  letter  and  John 
said  they  read  it  at  his  radio 


club.  He  was  furious,  but  at 
least  he  spoke  to  me  and  got 
my  name  right. 

Now  I've  got  a  new  prob- 
lem and  this  is  your  last 
chance,  Miss  Know- It-All. 
John  met  someone  named 
Oscar  and  now  our  TV 
antenna  is  pointed  up  in  the 
sky  and  seems  to  creep 
around.  He  says  it's  on 
account  of  ghosts,  but  we 
don't  believe  in  them.  And  if 
it's  such  a  hot  idea,  how 
come  we  still  have  rabbit  ears 
on  the  TV  set  and  get  wiggly 
pictures  when  he  goes  down- 
stairs? You  can  imagine  the 
queer  looks  I  get  from  the 
neighbors  when  they  ask  me 
about  our  funny  TV  antenna. 
That  smart-aleck  bachelor 
next  door  (nearly  forty  and 
unmarried!)  grinned  and  said 
John  is  probably  trying  to 
improve  the  vertical  sink!  He 


works  for  a  television  station 
and  has  a  beard.  Can  you 
imagine  washing  dishes  in  a 
vertical  sink?  Help! 

Exasperated 

Dear  Exasperated: 

Your  problem   is   not  as 
uncommon  as  you  may  think. 


Many  husbands  tend  to  relax 
and  fade  into  the  basement  or 
the  workshop  when  the 
children  leave.  And  some- 
times when  they  don't  leave. 
instead  of  helping  with  the 
housework^  they  go  ape  with 
Oscar}  EME}  microprocessors 
(there  goes  the  Christmas 
money)  and  other  weirdo 
stuff  Then  we  have  to  use 
some  kind  of  shock  therapy 
to  break  the  spell  and  re- 
establish our  authority, 
Melanie}  the  wife  of 
WA7KYI,  came  up  with  an 
ingenious  gambit  she  calls  the 
Glossary  Game,  and  i 
recommend  it  Just  read  the 
left-hand  column  and 
challenge  John  to  come  up 
with  the  matching  defini- 
tions. The  results  may 
surprise  you. 

Okay}  sweetie?  After  this  I 
think  he'll  look  at  you  a  little 
differently.  Tell  him  that  the 
rule  of  the  game  is  that  if  he 
missed  more  than  five  he  has 
to  go  back  to  eleven  meters 
and  start  over.  Try  it;  the 
results  may  surprise  you.  ■ 


1. 

R.F.  processor 

A  receiver 

2. 

Noise  blanker 

Volume  control 

3. 

Broadband 

All-girl  orchestra 

4. 

Spurious  response 

I  gave  at  the  office 

5. 

Digital  readout 

Braille 

6. 

Ultra  short  wave 

Mini-ripple 

7. 

Perfect  match 

Solid  gold  zippo 

8. 

Gamma  match 

Gampa 

9. 

Disc  cap 

Beret 

10. 

Image  ratio 

Count  the  mirrors 

11. 

Traffic  net 

Spaced  smokeys 

12. 

Touch  pad 

Massage  parlor 

13. 

Phase  distortion 

An  ugly  look 

14. 

Logic  probe 

A  debate 

15. 

Noise  bridge 

Part  of  a  violin 

16, 

Delta  tune 

Siap  yo'  feet  on  the  Mississippi  mud 

17. 

Terminal  strip 

Last  act  of  the  floor  show 

18. 

Integra  tedcircuit 

School  bus  route 
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Gene  Hinkle  WA5KPG 
I/O  Engineering 
9503  Gambel's  Quail 
Austin    TX   78758 


The  Smart  Charger 


-  -  auto  shutoff  and  all  that 


While  operating  mobile 
on  occasion,  I  have 
found  it  necessary  to  recharge 
a  run-down  battery.  This  is 
particularly  true  when  the 
ham  rig  was  left  on  inadver- 
tently all  night.  Contem- 
plating the  need  for  a  battery 
charger,  but  not  wanting  to 
pay  the  price  for  a  new  one,  I 
decided  the  junk  box  could 
be  put  to  good  use,  I  already 
had  a  12.6  V  ac,  10  Amp 
transformer  available  and  I 
thought  a  simple  rectifier 
circuit  would  make  a  real 
simple  battery  charger.  How- 
ever, as  long  as  I  was  going  to 
the  trouble  of  making  a 
battery  charger  from  scratch, 
I  decided  to  add  another 
dimension  to  the  typical 
battery  charger  circuit  design. 
An  automatic  turn-off  feature 
was  designed  into  the  charger 
so  a  maximum  charge  voltage 
could  be  obtained.  After  the 
predetermined  battery 
voltage  level  was  reached,  the 
charger   circuit    would   auto- 


matically turn  itself  off. 
Thus,  overvoltage  protection 
would  be  inherent  in  this 
design.  Since  I  had  already 
thought  of  other  applications 
for  the  hefty  dc  power  source 
in  the  ham  shack,  I  put  in  an 
override  circuit  to  the  over- 
voltage  sense  circuit.  By  using 
a  Variac  at  the  input  of  the 
transformer,  an  adjustable  dc 
voltage  was  possible  at  the 
output  when  the  manual 
override  was  enabled.  Fig.  1 
shows  the  basic  block 
diagram  of  the  power  supply 


with  the  automatic  cut-off 
feature.  The  trip  voltage  for 
the  cut-off  is  adjustable  with 
a  variable  resistor.  Under 
normal  circumstances,  the 
trip  point  is  pre-set  with  a 
good,  fully-charged  battery 
connected  across  the  output 
terminals. 

Fig.  2  shows  the  schematic 
diagram  of  the  battery 
charger.  With  the  output 
voltage  below  the  trip  point 
level,  transistor  Q2  is  turned 
on  and  the  relay  RL1  is 
closed,   applying  full  output 


J17VAC   INPOT 


VOLTAGE 

TURN-OFF 

RELAY 


DRIVER       J* 


12VJOA  OUTPUT 


VOLTAGE  SENSITIVE  SWITCH 
WITH  HYSTERESIS 


Fig.  1.  Block  diagram  of  the  battery  charger  with  auto-turn-off 
feature.  Power  supply  can  stand  alone  for  general  use.  High 
current  power  supply  is  a  standard  design.  Relay  interrupts 
output  when  the  battery  voltage  reaches  the  pre-set  threshold. 


voltage  to  the  chargers 
terminal.  As  the  battery  is 
charging,  its  voltage  increases. 
When  the  battery  voltage 
reaches  the  pre-set  level, 
zener  diode  Dl  conducts, 
turning  on  transistor  Q2  and 
the  relay.  The  charger's  dc 
power  source  is  then  discon- 
nected from  the  battery,  pre- 
venting overcharging.  If  the 
battery  voltage  goes  below 
the  threshold  voltage  by  a 
small  amount,  the  relay  will 
automatically  connect  across 
the  battery,  again  charging  it. 
Thus,  the  charger  may  be  left 
connected  to  the  battery 
without  fear  of  overcharging. 
Resistor  Rf  is  used  to  provide 
some  hysteresis  so  the  relay 
does  not  chatter  when  the 
threshold  voltage  is  reached. 
Rf  is  chosen  for  about  0.5 
volt  hysteresis.  A  12  volt 
lamp  is  used  to  show  when 
the  charger  is  charging  the 
battery. 

To  furnish  the  power 
source  at  all  times  across  the 
charger's  terminals,  switch  S2 
grounds  the  threshold  poten- 
tiometer so  the  output 
voltage  does  not  have  any 
effect  on  the  operation  of  the 
relay. 

If  the  ripple  is  too  great,  a 
full  wave  bridge  rectifier  may 
be  substituted  for  the  15 
Amp  diode.  The  meter  may 
be  left  out  if  it  is  not  neces- 
sary to  monitor  the  charging 
current  from  the  charger. 

This  charging  technique 
may  also  be  used  to  charge 
nicad  batteries.  A  resistor 
should  be  connected  in  series 
with  the  batteries  however,  to 
prevent  excessive  currents 
during  the  initial  charge 
process.  The  resistor  should 
have  a  value  to  correspond  to 
the  maximum  charging  cur- 
rent permitted.  As  the  nicad 
batteries  come  up  to  voltage, 
the  charging  current  will  drop 
accordingly.  When  the  pre- 
determined battery  voltage  is 
reached,  the  current  will  go 
to  zero  as  the  circuit  is  auto- 
matically disconnected.  The 
batteries  will  be  thus  pro- 
tected from  excess  currents 
and  destruction. 

Ali  of  the  part  values  are 
not    critical,    and  should   be 
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Fig.  2.  Schematic  diagram  of 
current  power  supply  with  the 
manuai  override  permits  use  of 
general  bench  use. 

changed  accordingly  to  agree 
with  one's  requirements  and 
junk  box.  Substitutions 
should  be  made  to  keep  the 
cost  to  a  minimum.  The  tran- 
sistors should  be  NPN  types 
with  reasonable  current  gains. 
Most  general  purpose  types 
will  work.  The  3.9  volt  zener 
diode  can  be  replaced  with  a 
zener  diode  in  the  range  of  2 
to  6  volts.  Its  only  purpose  is 


the  battery  charger  and  high 
automatic  cut-off  feature.  A 
the  power  supply  by  itself  for 

to  furnish  a  relatively  sharp 
voltage  threshold.  The  value 
of  the  potentiometer  may 
have  to  be  adjusted  if  the 
zener  voltage  is  changed 
drastically.  The  relay  was  a 
24  volt  dc  surplus  type 
capable  of  15  Amps  of  cur- 
rent, but  other  types  should 
work  equally  well.  Most  24 
volt  relays  will  work  in  a  12 
volt  circuit.  ■ 


CHARGE  LAMP 


OUTPUT 
12-16  VDC 

TO  BATTERY 
TERMINALS 


ADJUST  FOR  RELAY 
TRIP  ON  FULL 
CHARGE  BATTERY 


7k  47^F        V    : 
10V  J_ 


S£ 

MANUAL  OVERRIDE 


This  is  really  a  simplified, 
method  for  cutting 
ammeter  shunts.  There  are 
two  things  that  will  not 
happen,  it  will  not  be  neces- 
sary to  do  any  real  deep 
math,  and  the  meter  will  not 
get  pinned  during  the  cutting 
process. 

The  voltage  drop  along  a 
piece  of  wire  is  proportional 
to  its  length  and  the  current 
through  it.  If  a  piece  of  heavy 
wire  is  hooked  up  as  shown  in 
Fig.  1,  all  of  the  sport  is 
taken  out  of  making  meter 
shunts. 

A  power  supply,  ammeter, 
resistor,  and  the  bus  bar  that 
is  about  to  become  a  shunt 
are  all  connected  in  series. 
Long  thin  flexible  leads  from 
the  0-5  mA  meter  may  be 
used.  After  all,  they  are  going 
to  carry  no  more  than  5  mA. 
The  negative  lead  is  tied  to 
the  power  supply  and  bus 
minus.  The  power  is  turned 
on  and  adjusted  to  give  the 
required  current.  This  is 
shown  on  the  standard  VOM. 
The  plus  lead  of  the  5  mA 
meter  is  touched  to  the  bus 
near  the  minus  lead.  There 
should  be  a  small  deflection 
seen  on  the  meter.  The  lead  is 
then  slid  along  the  wire  until 
full  scale  deflection  is 
obtained.  That  point  on  the 
wire  is  marked. 

If  a  single  range  is  all  that 
is  required,  it  only  remains  to 
solder  the  leads  in  place.  The 
resistance  change  at  the  point 
of  soldering  will  be  small  in 
comparison  to  the  resistance 
of  the  meter.  Therefore,  the 
soldering  operation  will  not 
upset  the  calibration. 


Evert  Fruitman  W7RXV 
2808  W.  Rancho  Drive 
Phoenix  AZ  850 17 


Simple 
Remote  Ammeter 


-  -  using  a  bus- bar  shunt 


Leave  a  little  more  bus  at 
each  end  than  is  needed.  If 
the  shunt  is  rather  long,  then 
slide  insulation  over  it  before 
the  final  soldering.  The  wire 
may  be  wound  on  a  con- 
venient coil  form  in  order  to 
make  it  somewhat  more  com- 
pact. 

If  a  0-20  Amp  range  is 
needed  and  there  aren't  more 
than  2  Amps  available,  or  the 
shack  VOM  doesn't  have  a 
high  Amp  range,  all  is  not 
lost.  Set  things  up  as  shown 


POWER  SUPPLY  LOAD 

+  wv- 


above  and  adjust  the  power 
supply  for,  say,  2  Amps. 
Then  slide  the  plus  lead  for 
20  divided  by  2  or  1/10  of 
full  scale.  This  will  generally 
prove  to  be  adequate  calibra- 
tion if  the  standard  is  reason- 
ably close.  Later,  when  the 
high  current  supply  is 
finished  and  a  higher  range 
standard  is  available,  it  will 
take  almost  no  effort  to 
touch  up  the  calibration. 

If  the  shunt  turns  out  to 
be  10  inches  long  for  500 
mA,  then  halfway  there,  or  5 
inches  up  from  the  cold  end, 


LOW  RANGE  mA 
METER 


t^-nV 


w 


Fig.    7.    Setup   for  shunting 
meter. 


Ifl 


Fig.  2.  Multi-range  ammeter. 


will  give  a  1000  mA  or  1 
Amp  shunt, 

A  multi-range  ammeter  was 
constructed  with  this  method 
in  less  time  than  it  used  to 
take  to  make  a  single  shunt. 
Again,  since  the  meter  and  its 
leads  are  carrying  only  50  u A 
or  5  mA  (whatever  the  basic 
movement  is),  then  a  cheap 
multi-position  switch  and 
light  hook-up  wire  will  do  the 
job.  Number  22  wire  may  be 
used  for  shunts  up  to  about  1 
A. 

This  should  get  some  of 
those  low  range  mA  meters 
out  of  the  junk  box  and  into 
circulation.  And  isn't  that 
like  getting  a  new  meter  for 
an  old  one?  Although  a  5  mA 
meter  was  used  in  this 
example,  other  meters  may 
be  used.  ■ 
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THE   64ths   SCALE 
(4X    SIZE) 


Fig.  t 


Dennis  Kehl 
3205  Conrad  Dr. 
Racine  WI  53404 


Often,  during  the  con- 
struction of  UHF  equip- 
ment, the  amateur  radio 
operator  may  be  slightly 
hindered  by  his  unfamiliarity 
with  precision  measuring 
tools.  Due  to  the  need  for 
precise  measurements  of 
lengths  and  diameters  of  com- 
ponents used  at  UHF  fre- 
quencies, a  brief  discussion  of 
some  common  measuring 
tools  might  be  appropriate. 

The  first  measuring  tool 
and  the  most  common  is  the 
scale,  more  commonly  known 
as  a  ruler.  A  scale  may  not 
seem  to  be  a  very  accurate 
measuring  tool  but,  with  the 
proper  scale,  lengths  to 
5/1000  of  an  inch  can  be 
measured.  The  best  type  of 
scale  for  general  use  is  made 
of  steel  for  lasting  accuracy, 
short,  between  6  and  12 
inches  Jong,  so  as  not  to  be 
awkward,  relatively  narrow, 
and  thin,  approximately  1/32 
of  an  inch  thick,  to  help 
prevent  parallax.  A  precision 
scale  is  usually  graduated  in 
sixty-fourths,  as  shown  in 
Fig.  1,  or  hundredths,  as 
shown  in  Fig.  2,  of  an  inch.  A 
common  precision  metric 
scale  is  usually  graduated  in 
half  millimeters.  The  fine 
divisions  on  these  scaies  are 
not  designed  to  wreck  the 
reader's  eyes  but  are 
necessary  to  achieve  the 
highest  possible  accuracy. 

Now,  with  the  proper  scale 
selected,  some  tips  for  using 
it    properly   are   appropriate. 

THE  lOOths  SCALE 
(4X  SIZE) 


'II'""!' 


Micrometers  for  Microwaves 


the  art  of  delicate  measurment 


Fig.  2. 


Usually  a  scale's  graduations 
start  at  the  end  of  the  scale; 
however,  if  the  scale  is  old,  its 
ends  are  rounded  from  use, 
making  it  difficult  to  start  at 
zero.  For  greatest  accuracy, 
align  the  first  inch  mark  on 
the  scale  with  the  edge  of  the 
stock  or  starting  point. 
Another  tip  is  not  to  measure 
with  the  scale  flat  on  the 
work  piece,  but  with  it  tipped 
up  on  its  edge  to  minimize 
parallax. 

The  other  common 
measuring  tool  that  wiil  be 
discussed  Is  the  micrometer. 
A  micrometer  is  a  very  handy 
tool  to  have  around  when 
building  UHF  equipment.  All 
micrometers  that  read  in 
inches  are  graduated  in 
thousandths  of  an  inch  and 
have  a  range  starting  from  0-1 
inch  up  to  and  beyond  60 
inches.  A  good  micrometer 
that  wiii  last  indefinitely  can 
usually  be  purchased  for 
approximately  20  dollars. 
Care  must  be  exercised  when 
using  a  micrometer,  because 
it  is  a  precision  measuring 
tool.  It  must  not  be  dropped 
and  must  be  kept  clean  at  all 
times. 

Before  using  the  micro- 
meter, the  measuring  surfaces 
of  the  tool  must  be  cleaned. 
Do  this  by  lightly  closing  the 


micrometer's  anvils  over  a 
clean  piece  of  paper  and 
sliding  it  off  the  paper. 

To  use  the  micrometer, 
first  close  the  tool  down 
gently  onto  the  work  to  be 
measured.  Then,  to  read  the 
micrometer,  as  shown  in  Fig. 
3,  first  count  the  number  of 
tenths  of  an  inch  on  the 
sleeve,  then  count  the  num- 
ber of  quarter  tenths  of  an 
inch  on  the  sleeve,  then  count 
the  number  of  divisions  or 
thousandths  of  an  inch  from 
the  zero  mark  on  the  thimble 
to  the  reference  line  on  the 
sleeve,  and  then  add  these 
three  numbers  together  to 
obtain  the  reading.  If  a  metric 
micrometer,  as  shown  in  Fig. 


4,  is  to  be  read,  the  same 
principle  is  used.  First,  the 
millimeters  are  read  above  the 
reference  line  on  the  sleeve, 
then  the  half  millimeters  are 
read  below  the  reference  line 
on  the  sleeve,  and  finally  the 
hundredths  of  a  millimeter 
are  read  on  the  thimble.  Add 
these  three  numbers  together 
to  obtain  the  reading. 

This  article  was  not 
intended  to  thoroughly  cover 
all  the  aspects  of  precision 
measuring,  but  it  should  serve 
as  a  refresher  on  the  basics  of 
measuring  with  a  scale  and 
micrometer,  to  speed  work 
on  projects  and  to  help 
increase  the  quality  of 
projects,  ■ 


QUARTER  TENTHS  (-.075) 


Fig.  3.  The  micrometer. 


f+'JNDHEOTHS 
MILLIMETER    [ 
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30 
25 

MILLIMETERS--.^ 
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( -  r.o ) 

HALF  MILLIMETERS-"""" 

READING"  7 7S mm  | 

(-.5) 

Fig.  4.  The  metric  micrometer. 
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SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 

4-1/4  x  2-3/8.  Built-in 
neon  tune -up  indicator. 
Guaranteed  for  90 
days.  Compact  —  easy 
to  use.  Only  $29.95 
postpaid  (add  sales  tax 
GiCA). 


All  band  operation 
(160-10  meters)  with 
most  any  random 
length    wire,    200   Watt 

fiower  capability.  Ideal 
or  portable  or  home 
operation.  A  must  for 
Field    Day.    Size:     2    x 


CES  Touch  Tone 
Pads  -r-  $49.95  ea. 
•  Model  200  - 
acoustic  coup- 
ling •  Model  210 
for  mounting  on 
waikies  or  hand- 
held; 


MODEL 
200 


CES  Model  220 
CES  can  now  offer 
you  a  TOUCH- 
TONE*  back  for 
Standard  Communi- 
cations hand  held 
radios.  This  \s  the 
complete  back 
assembly  with  the 
TOUCH-TONE* 
encoder  mounted 
and  ready  to  plug 
into  the  private 
channel  connector. 
Also  included  is  an 
LED  tone  gen- 
eration indicator 
and  an  external  tone 
deviation  adjust- 
ment. 


talk 
pTyer 


j^^fprap  Eponomy  Price? 
THAT'S  RIGHT! 
introducing  the  ECONO-LINE 

Model    Input    Output    Typical  Frequency  Price 

702  5-20W  5G-90W  10  in/70  out  143  149  MHz  3139.00 
702  B      1-4W     S0-aOW      1  iny70  out    143-149  MHz    $  159,00 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo-Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
EconoLine  your  best  amplifier  value. 
Unique  broad-band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIONS product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary!  FCC 
type  accepted  power  amplifiers  also  avail- 
able. Please  call  or  write  for  a  copy  of 
TPL's  Commercial  Products  Summary. 


La r sen  Antennas 
to  fit  Any  Mobile  Unit 


rsen  Antennas 


Magnetic  Mount  or  Gutter  Clamp  5/8  wave  - 
Specify,  2  meters,  220,  450.  1/4  wave  - 


$38.50 
$18.50 


3/8"  single  hole  mount 


5/B  wave 
1 /4  wave 


$31  .SO 
11.50 


$39.95 
kit 


SLINKY! 

A  LOT  of  antenna  in  a  LITTLE  space 
New  Stinky®  dipole*  with  helical 
loading  radiates  a  good  signal  at  1/10 
wavelength  long! 

"patent  No,  3J58J20 


■rwittASS  msumoii  who       F1;«  ENnVlEl 

•  This  electrically  smalt  80/75,  40,  &  20  meter  antenna  operates 
at  any  length  from  24  to  70  feet  *  no  extra  halun  or  trans  match 
needed  *  portable— erects  4  stores  in  minutes  •  small 
enough  to  til  in  attic  or  apartment  •  full  legal  power  *•  Ic-wSWR 
o  ver  corn  plate  80/  75 ,  40 ,  &  20  mete  r  ba  n  ds  •  rnuchlcweratrnp- 
spherlc  noise  pickup  than  a  vertical  and  needs  no  radiate  *  kit 
includes  a  pair  of  tpaciafFy-mnd*  4-inch  <Jia.  by  4-inch  Long 
coHt.  containing  335  feet  of  radiating  conductor.  ba]un,  50  It. 
RG5tif/U  coax,  PL253  connector,  nylon  rope  A  instruction  man- 
ual •  now  in  use  by  US  Dept.  of  State,  US  Army,  radio  schools, 
pi  us  thousands  of  hams  the  world  over. 


Set  on  the  ait-  MOW  ! 

rt  Tufts  put  you  tlnet-e! 


•  146  A 

•  NIC  AD  Batteries 

•  Base  charger 

•  Touch  Tone  pad  -  installed 
&  working 

•  4  Channels  of  crystals  — 
34-94/94-94  plus  2  channels 
of  your  choice 

•  Deluxe  leather  case 

•  Rubber  antenna  waikie  Talkie  146A 
ONLY  $399.00  £ 


COMMERCIAL  QUALITY 
AT  AMATEUR  PRICES! 


Standard 

Communications 


^^^  ^^^^fc^fc^fc  Novice  Crystals 

\    ^B^VVnfll         D  (Specify  Band  Only) 

TWO  METER 

CRYSTALS  IN  STOCK  ^\ 

Standard  •  leom  *  Heathkit  •  Ken  •  ^*      9«0  q^V 

Clegg  •  Regency  •Wilson  •  VHF  Eng  „flfVfor0\a  H"t  r  .  x 

•  Drake  •  And  Others!  ^0t  \*  StqdO 

$4.50  @  Lifetime  Guarantee 


stats 


Make/Model 

Xmit  Freq. 

Rec.  Freq. 

' 

TUFTS 


Name_ 


Address. 

City 

Order:   _ 


.Call. 


.State. 


Zip_ 


Radip  Electronics 

386  Main  Street 

Medford  MA  02155 

(617)  39^8280 

New  England's 
Friendliest  Ham  Store 

FREE  Gift  With  Every  Order! 


D  Check  enclosed 
□  BankAmericard 
Credit  card  # 

Signature .. 


□  MasterCharge 


□  American  Express 
nterbank  # 


Card  expiration  date  . 


ALL  SALES  FINAL  ! 


MasterCharge 

American  Express 

BgnkArnericard 

acqeptecl  on 

MOST  items! 

.  Prices  FOB  Medforc* 
MA.  AH  units  can  be 
shipped  UPS.  MA  resi- 
dents add  5%  sales  tax. 
Orders  over  $1000 
deduct  5%.  Add  $3.00 
for  shipping  &  handling 
on  all  orders. 
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6  METER  BEAMS 


3-S-6-10  ELEMENTS 

Pro v<? n  performance  from  rugged,  full  size,  6  meter  beams. 
Element  spaeings  and  lengths  have  been  carefully  engineered  to 
give  best  pattern,  high  forward  gain,  good  front  to  back  ratio 
and  broad  frequency  response. 

Bocros  are  .058  wall  and  elements  are  S/4"  -  5/8"*  .043  wall 
seamless  chrome  finish  aluminum  tubing.  The  3  and  5  elornerit 
te-rims  have  1  3/S"  -  1  1/4"  booms.  The  6  and  10  element  fctims 
have  1  5/8"  -  1  1/2"  bepms.  All  brackets  ftx4  heavy  pjuge 
formed  aluminum.  Bright  finish  cad  pi  a  led  ufcol  tea  reading  hie 
for  up  to  1  5/8 ''  mast  en  3  and  5  element  &nd  2"  on  £  tnJ  10 
element  beams.  All  models  may  be  counted  for  horizontal  or 
vertical  poJariJ-ation. 

New  features  include  adjustable  length  elements,  kilowatt  Jftocldi 
Match  and  built-in  coax  fitting  for  direct  52  ohm  feed.  These 
beams  are  factory  marked  and  supplied  with  instructions  for 
quick  assembly. 


Description 

3  element 

5  element 

6  eltment 

10  elemeni 

Model  No. 

A50-3 

A50-5 

A50-5 

A50  10 

Goom  Lr>g;h 

6' 

12' 

20' 

2V 

Largest  El 

117" 

H7T 

1f7" 

117" 

tum  rt?diyi 

6" 

7  6" 

i  r 

rj' 

FuJ   Ga-n 

7^dB 

9,5  d3 

n.Scs 

■302 

Ftti  Ratio 

20  CB 

2*30 

26  dB 

23  da 

■Wight 

7  to 

11  Its. 

ISltB. 

2:  ito 

RINGO 
RANGER 
for  FM 


4,5  dB*  -  6  dB*# 
Omnidirectional 

GAIN 

BASE  STATJON 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


P? 


Cush  Craft  has  created  another  first  by  making  the 
world's  inost  popular  2  meter  antenna  twice  as  good. 
The  new  Ringo  Ranger  is  developed  from  the  hit  sic 
AK-2  with  three  half  waves  in  phase  and  a  one  eighth 
wave  matching  stub.  Ringo  Ranger  gives  an  extremely 
low  angle  of  radiation  for  better  signal  coverage.  It  is 
tunable  over  a  broad  frequency  range  and  perfectly 
matched  to  o2  ohm  coax, 

ARX-2,  137-160  MHz,  4  lbs..  112" 
ARX-220,  220-225  MHz.  3  fbs.,  75" 
ARX-450,  435-450  MHz,  3  lbs.,     39" 

*     Reference  '/4  wave  dipole, 

+  ■  Reference   \i   wave  whip  used  as  £ain  standard  by  many 
manufacturers. 
Wort  full  quieting  into  more  repeaters  and  extend  the 
radius  of  your  direct  contacts  with  the  new  Ringo 
Ranger. 

You  can  up  date  your  present  AR-2  Ringo  with  "he 
simple  addition  oi  this  extendi  kit.  The  kit  includes 
the  phasing  network  and  necessary  element  extensions. 
The  only  modifications  required  are  easy  to  make  saw 
slits  in  the  top  section  of  your  antenna. 

ARX-2K         CONVERSION   KIT 


2  METER 

ANTENNAS 


FM 


A-FW  FUNGO  3-75  dB  Gain  (reference  U  wave  whip  I,  HdlU  wave  length  mi- 
tennas  with  direct  dc  ground.  52  ohm  feed  takes  PL-2^fb  low  angle  of  radia- 
tion wJth  1-1  5WK.  factory  pre- assembled  and  rt-^iy  to  install.  6  rotter 
partly  prMMtftntfed,  all  but  *#0  MHz  take  I  V  moil.  There  axe  mo^e  funsc* 

la  Mse  Lhan  a] !  ether  FM  intenns*  combined. 


Mode]  Number 

AR-2 

AF.-25 

AP.-& 

APt-229 

AK^M 

FrequMev  MHz 

■35-173 

135-175 

53-51 

nausea 

4*C-f#f 

Power  -Hdi£.   Watts 

1DD 

MB 

IM 

10-5 

250 

Wind  arei.  s^  f  i 

-24 

2f 

^ir 

so- 

10- 

9-h  POLE  Up  to  9  dS  Gain  ov-r  i  :;  -A-ave  dipo>.  Overall  witti-ia  lectin 
llT  Mils  -  ^3"  2ZC  MEz  —  15',  (53  MH;  —  t*.  F-",crn  3*0"  -  5  d3  j*ain, 
1B&1  3  dB  gain.  32  ohm  feed  la^ca  PL  25S  onnnector.  Facftare  include*  4 
complete  dipot*  assemblies  on  irtSUfattag  booms.  httriHH  ,ijid  all  hardware 
Verticil  ?iunport  mast  not  Supplied. 

AF'At-JD     144  -  150  MHi,  1000  watts,  wind  ftta  2,68  sq.  ft. 

AFM-24D  2 JO  -  325  MHf,  1000  watts,  wind  *rta  LBS  sq.  ft. 

A**M-44D  4^3-450  MHi,  J 000  watt£h  wtij  awn  1,13  sq   ft. 

D-POw£ft  pac^  "Tiie  big  fiitfTiril  i^2  element  irr.i>'j  ror  ?  liefer  F^t.  ■j^f. 
tviz  a;1i-u  >"^s  wlifc  :■.  bi>ris:mt  ti-.m,.  tonsLkl  harrjcj^  unri 

ail  h»rdtt-are  F^rJ^rd  ;sm  IS  dB.  F"  -3  r^Tlr  iH  dB,  ';  pc.vsr  tt^m^rdth 
4^   .  iiim*.it.uTL-  144- M=0"  x  -lO".  lura  rpdiiLS  i^l1  ,  ^'ci^t  15  :t :.,  o2  onrr.  Jf-,5 

A:  IT -23  11*  -  l^S  ^^Ht    3>^D  Waits.  vri_-td  ifrj-  2.1  ^  sq.  f;. 

O-YAG:  STACKi*15  KITS  VfK  irtti'JSCS  fc5Ti='7T.:.il  [t.i;-.p,Iiii^  "- ion:.  >...m.-: 
hari'.v.ire  r.ri  jr. strict jor^i  Tor  twe  vejrt.ical'y  potaTi:ol  >.^:.>  siv«  3  dE  ^'.iJn 
ov«r  the  irnjjie  antenaa 

All-VPK,  compi'te  4  «ttin«4  stacking  kit 

A14-SK,  4  ol.:nicnt  coa^  iiames  onj.v 

A14T-VFK,  complpte  11  el«n#Bt  stankipp  kit 

A147-SK.  U  fWPWit  eoa^  harness  only 

A44.9-SK,  6-t-ll  clement  co&*  hfiititss  trnly 

E-^E-ii  f^MENT  YAGis     The  illtvlmrd  «rf  compari^n  in  vhf-u?tf  com- 

jjiuiiicatiMi,.  now  cut  /or  FM  arid  vcriical  polarisation.  The  four  and  tta  jl* 
mer.t  jni>Ws  cun  t*  ici'.wr  s;d^  .T.ounled.  All  twe  r?-t«l  a:  10 CO  waits  with 
direct  Si  «itai  feed  aari  FE-20^  cc.nr.oc tors. 


Mc<:el  X -irr.lMr 


Wght.  /Turn  rail  us    5  lbs.. 
Csin-F/3  rtLo  dB    :3.2  -21 


A-liT  4 


A«9^1 1        A4*5-^ 


A^Oll 


44   ^f      ar?v 


FTC^ucrv'.v  JIHz  H6-M5         14S-I4A         44&-1C0         410-toO         SV-lffl 

F.FM  TWIST  12  4  dB  Ciiin:  Ten  elements  horiaantil  polarize tian  for  low 
fejid  tmrofjipe  and  ten  elements  vertical  polarization  for  FM  coverage.  For- 
ward jmln  13.4  dB.  F/B  rati*  2'i  (IB,  boom  length  130",  weirhl  1.0  Sba.r  lonfjfit 
clement  -10",  52  ohm  Redd  I  Mutch  driven  elements  tftkc  Pl>-259  connectors, 
uses  i  wo  a*  pa  rate  Feed  line;;. 

A117-i0T  145-14T  MTlj.  1000  watts,  wind  aTnLa  \A2  sq.  ft. 


HIGH  PERFORMANCE 
VHF  YAGIS 


3/4,1-1/4,  7  METER  BEAMS 

The  standard  of  comparison  in  amateur  VKF/l'HF  communica- 
tions Cush  Craft  yagis  combine  all  out  performance  and  relia- 
bility with  optimum  size  for  ufise  of  assembly  And  mountinfi   :ii 

your  site. 

Lightweight  yet  rugged,  ("nc  niit^nnss  hn**  &fiV  O-  D.  BCiJM 
aluminum  elements  \vi:h  5/lff'  L-entc-r  A€t:iii-:]s  mounted  o::  htavy 
duty  formed  brackets.  Bcomft  sre  1"  uid  T/h"  U.D.  aluminum 
tubing.  Mawt  mounts  of  ■-  S"  formed  n'urr-i-;,.  n  have  adjustriblc 
u-boiLs  Tor  up  to  1-1  r';"  CD.  EaasAa,  TWj  can  be  mouulori 
for  horizon  til  or  vertical  yjlariaaticn.  GDOnpiCM  Instruct  ior.s 
inciuoc  data  on  2  dieter  KM  repeater  operation , 

Neiv  features  include  i  kilowatt  Reddi  Match  for  direct  f>2  nhni 
conxial  feed  with  a  standard  lJL-259  fitting.  All  elements  are 
space<i  itJi  wavelength  sad  tapered  for  improved  bandwidth. 


Modti  Md 

A1'4l-t 

AW-11 

W20  11 

A430U 

QwcfipMati 

2m 

2m 

VifTl 

Eltl-        1!^ 

7 

ll 

1* 

ti 

3<Mtri  Ln? Hi 

SB" 

144' 

1C21 

57" 

V*ffhi 

4 

o 

^ 

j 

F.-.-e  QhjI 

11  dB 

!3dB 

13  dS 

13  era 

F>^  H*:ii> 

26  « 

23  dE 

?SdB 

23  da 

Fi-.d  _ct«  ■? 

"■;  ,v.s      „■■ 

46 

42 

■'.2 

12 

SWR  ^     -^i; 

>  TO  i 

■  tel 

;  km 

1  to  1 

VHF/UHF  BEAMS 

A50-3      S  27.50  A144-7         19,95 

A50-B  39.50  A144-11       24.95 

A50-6  59.50  A430-11       19.95 

A50-10        89.50 


AMAT 

A147^4        $ 
A1 47-11 
A147-20T 
A1 47-22 
A220-7 
A220-1 1 
A449-6 
A449-1 1 
AFM-4D 
AFM-24D 


EUR  FM 
15.95 
24.95 
47.50 
69.50 
18.95 
22.95 
15.95 
21.95 
53.50 
49.50 


ANTENNAS 

AFM-44D  47.50 


AR-2 

AR-6 

AR-25 

AR-220 

AR-450 

ARX  2 

ARX-2K 

ARX-220  28.50 

ARX-450   28.50 


18.50 
24.50 
21.50 
18.50 
18.50 
28.50 
11.95 


Send 

SASE 

for  a  reprint  of 

this  catalog! 
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Now  It's  Crystal  Clear 


Yes,  now  [COM  helps  you  steer  dear  of  all  the  hassles  of  channel  crystals.  The  new 
f  C-225  is  the  same  surprising  radio  you've  come  to  know  and  Jove  as  the  IC-22A, 
except  that  it  is  totally  crystal  independent.  Zero  crystals.  Solid  state  engineering 
enables  you  to  program  23  channels  of  your  choice  without  waiting.  Now  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  your  new  1C-22S.      Pi  ice:  $283.80 


IC-21  A  146  MHz  FM  10W  transceiver  -  $399 
DV-21  Digital  VFO  -  $299. 

IC-21A 

•  Low  intermod,  due  to  MOS-FET  RF  Amp  and  5  helical  resonator 
filter,  plus  3  LF,  filters. 

•IDC  modulation  control  provides  for  minimum  bandwidth  and 
channel  splatter 

•  Virtually   no  intermod,  due  to  MOS-FET  RF  amp  and  5  helical 
cavities  in  the  front  end  plus  FET  mixer  and  3  l.F.  filters. 
■Variable    output    power.    10    watts    output    or    another   output 
between    500    milliwatts  and    ten    watts    may    be   selected    by  an 
external  control. 

CS.W.R.  bridge,  built  right  into  the  front  panel  of  the  IC-21  A,  is  an 

accurate  meter  for  VHF  S.W.R.  bridge.   An  invaluable  aid  in  VHF 

antenna  experiments! 

•The  IC-21  A  contains  both  the  117  V  ac  and  the  13.6  V  dc  power 

supplies. 

DV-21 

"The  perfect  companion  for  your  IC-21  or  IC-21  A,  the  DV-21  is  a 
unique  digital  synthesizer  to  complete  your  ICOM  2  meter  station. 
The  DV-21  will  operate  in  10  kHz  steps  over  the  entire  2  meter 
band.  It  can  also  scan  frequencies  being  used.  Completely  separate 
selection  of  the  transmit  and  receive  is  as  simple  as  touching  the 
keys.  Release  the  mic  switch,  and  the  receive  frequency  is  displayed. 
There  are  also  two  programmable  memories  for  your  favorite 
simplex-frequencies.  You  won't  believe  the  features  and  versatility 
of  the  DV-21  until  you've  tried  it. 

-Advanced  feature  of  the  DV-21  -  the  ability  to  capture  5  kHz 
split  tertiary  with  a  10  kHz  synthesizer.  The  0.5  kHz  offset  provides 
the  mean  to  get  exactly  on  the  frequency;  but  even  in  the  scan 
mode,  the  channel  may  be  scanned  and  understood. 

•  The  DV-21  has  its  own  built-in  1 17  ac  power  supply  as  well  as  the 
ability  to  operate  from  the  12  V  dc  line. 


There  is  no  substitute  for  quality  h  performance. 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  ill  amateur  bands 
K8-30  MH*  (160-10  meters),  It  utiles  advanced 
Phase-Lock- Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages, 
There's  a  rotating  dial  for  easy  band  -scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  dismay  that  remembers  frequcncEes  at 
the  nip  of  a  switch.  And  that's  just  the  beginning, 

Matching  speaker  unit  (3654)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  My- Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute* 


5vT^  ^h 


3854  -  $59.95 


3750 -$1895.00 


3855  -  S495.D0 


There  is  no 
substitute. 

mhitdati 


Hy-Quad 

10-15-20  Meter 
Antenna  3-band& 

2  elements.  I  package 

Complete  from 
Hy-Gain. 


IH&*  Hy-Cam  wraps  i&m\  5-blitd  quad  t*lto"THnca  inio  on*  Ivdy 

i*j?c  fcarji!.  7!tt  hy-Qufld  Special^  engirwsrcd  to  unaaJmuE  unique  quad 

advaitfilAti  *hilt:  roHMHifiilg  inlieirapE  ^ffr&WUflgfea 

HyGii^d  Irasure-ii  include  al!  aliUTiip.wn  diamond  clc 

diJ  *k"p*  Ittd  lir*  U&M  iinipi'ly  &ne  rrsulirvj.  CycnlK  -  iniulislors  break 

tpreadm  ct  uL-afcgir.  dec  trie -al  points  ViilJi  e«rb  efemdM  rfidn.Tduall^ 

PiSOAfllWl  lr>  r*eb*rTl  l««f  rflCffen. 

.*JI  Hy-Qsj*d  deildflL  *ra  IhOJti-j^Ny  lttk4  «  Hv-Cjzm  *  J^-acre 

■  ■  -  ■■  :■■  in  ir-surc  rigrfllnMaus.  peaft  p4r»rn-.arvM. 

l-Tn-QirfHt  the  Uhbfril able  i^tVaflfl  4ff*«  CVirYipt:*  l|«m  My. Gain. 

i   Indnldiji^llV  iulrd  aarnmii  rPH^Nu  «fi  «-.«h  ban  J. 

*  I'ui:  T^avL  uleinent  hups  rcq ulie  no  uinlnr>  iLl*d*.  trapa,  Iwidlnrj 
coil  i  or  L-.iI  .i.-iv. 

*  HtiriierdLalljr  pNirixcri. 

■  VSWTC  itH,F,  ilian.  1.5:1  ai  hestiriarcc  mi  all  bbDil*. 

■  Mounts  on  *ny  maiM   l.'4   tr>'2>llle!    ^■ancSei 

*  fiJ  ottrci)  irniperbarwDe. 

*  AfrfplE  rh^Elcnbrri  Ljrf.pl  jinnn  >nltl  ii*t 
libiim  Itngcti  a. 

*  %preMJ*«  2a  5   ovenifl. 

*  Turnlna  r*rJiua  1 3  6' 

*  Wflighi  ju-l  43  l^!_  Hrfj|0l*tfc 

Order  rto.  344 


hg-gain 


Amateur  Radio  Systems. 


Amateur  Radio  Systems. 


$219.95 


MULTI-BAND  HY-Q  TRAP  DOUBLETS 


Hy-Q  Traps    ^~ 


■  install  Horizontally  or  as  Inverted  V 

■  S oner- Strength  Aluminum  Clad  Wire 

■  Weather  proof  Center  and  End  Insulators 

Installed  horizontally  or  ai.an  inverted  VL  Hy-Gain  dmibli-tn 
with  Hy-Q  Lrfl£fc  deliver  true  half  wjiveltn^h  pc-Hoi  nwrrt' 
on  ftvmif  deiipn  fri^uoncy.  Matched  traps,  individually  kit- 
tuned  for  ivuh  bind  feature  lai^cdi.imL-ler t:3JIs*hat  dt-vfln; 
VI  except  jonailv  favorabte  L-C  rMifj  jnci  *e*¥  hi^h  Q  per 
formance  Mechanically  sapsrLur  -olid  aiumiirum  trap  r.-iu*- 
iors  provide  maximum  protect  on  and  iypp^r;  *o  the-  N^-:rJ: n^ 
coil.  Fed  with  flE  ohm  coax.  Hy-^iiin  doubter*.*  -*  :.iiy  .-j;:;-- 
strenj^th  alum:r.JRi  clad  single  strand  .-Ut!  i*;re  fcUwtflU 
lhai  defy  detent iMimn  frorj  iiit  wjUt  ar-d  smr^.  "HI!  Mlt 
.vlre*ch.,.vvithatind  h"jrriran&-!tivi.-  wj^iis  3WK  frj.ss  ih.in 
LS:1  on  a.11  binds  Strong.  Uyhtwi'Lirli:,  weatherproof  erotor 
inwuJators  are  molded  from  hifjh  impatl  cycolac.  Hardware  is 
indatc  treated  to  MIL  specs.  He;n>ily  wr rated  7-mch  end 
infeulitOPs  molded  from  hiffSi  impiict  cycolac  increase  Leukine 
p;ith  to  appro*! mutely  12  inches. 


^    CENTER  INSULATOR  for 

~    Multi-Band  Doublets  Model  CI 

SLrortij,   Imhtw,:: <.;-;.   brj'.hc.-^wr  ^lo^el  CI 
is  -n .  i  ■  ded  Trg  m  h ;  g h  ifft(V»i  Cj««^ac  I  fcn  rd w  l1  p  ■ 
k  iridite  treated  to  MIL  ipecs.  Acctpts  :.:t'J  or 
%"  mmmXssklLs.  Shpg:  Wt.,  afl  lbs.  S5,95 
Order  No.  155 
PORTABLE  ANTENNAS 

Rugged,  durabte,  continuously  loaded  anterinas designed  for 
portable  applications.  Constructed  1o  withstand  rough  han- 
dling. Completely  insulated  with  vinyl  coating.  Can  be  bent  at 
aU  angles  without  destroying  or  cracking  protective  finish. 
Cannot  be  accidentally  shortec  out. 
Frequency  I3&-470  MHz  (specify  model ) 

VSWR  2  0  to  1  or  less 

Loading  Coil  Plated  wire,  silver  solder,  cad.  plated 

brass  base 
Model  274  -  S8.00    Model  275  -  $7.00  Model  269  -  $7.00 

MODEL  2B0Q  for  *3  sm  30  m.?ier5.  100    10=  ;■    overall    Ta^i 
Order  No  3150    mMimun  le^'  f,WEr"  Shpe  wt'-  ?3  '^^9.95 

MODEL  58DQ  for  10.  15.  20,  40  and  SO  meter:,.  94   overall.  Takes 
maximum  legal  power.  Shp£  Wl„  \?.?  lbs  S79.95 


BROAD  BAND  DOUBLET  BALUN  lor  10 
thru  80  Meters  Model  BN-86 


Th.-  ii.oifl  BN^fi  bilur.  p-oviJ&ss.  optimum 
biibnu'i-  t>t"  pijwcr  to  hoth  i\i!wi  nT  jn>  doublet 
and  Y*fetly  iDELprevM  the  iranEfsf  frf  energy 
trom  ffodHn*  to  smsiwyi.  Pnwer  capacity  is 
1  KW  DC,  Feaiiirss  weuiht.' I'll  roof  construct  ion 
mv\  built-in  mounting  br:iekets.  S1&.95 
ShpW.  Wt    1  |k    Order  No.  242 


^ 


Hy-Gain  SINGLE  BAND  DOUBLET  Model  HD-4 

Hi^h  ii-HnrriMNce  f  :rjpit-  '  mi  ■Jo>.:1iji?i  ni?!a!ls  horixuntally  or  3= 
inverted  V  Takes  5LK?  ariHf  PFP  Supplied  iv.ih  t  J  It  i  n  g  :iist  ruc- 
tion s  !\.r  M,  1  '■..  ^0,  4!J  ur  -  lperation.  Co:::p!l-I*.-  *:ih.  rrjiri- 
iz:ure  eenti-r  and  e"d  ]'ruuint>  ss.  s  ■  KGoS.'U  aod  n<?cei?aiy"  capper 
else  ^rand«i  s'te!  ^ire  Sh^^  Wt    3  3  lbs 


■  ■■,; 


LUfilliil]i))))lll  ^  END  1NSUUT0RS 
for  Doublets  Model  £\ 


Hugged   V-incii   end   insulators  are  molded   from  high  impact 
cycohic  tlul   is  heavily  s^rr rated  to  increase  leakage  path  to 

appr(m  mutely   12  inebfrs,  Avjiilubie  in  pairs  ontv.  Shpg.  Wt., 
0.4 1  b±  £3.95  Order  No.  156 


Super 

3-Elemcnt  Thunderbird 

for  10,  15  and  20  Meters 

Model  TH3Mk3  ^^  -^ 

Price:  $119.95    ^ 

Hy-Garns  Super  3-eIement 
Thunderbird  delivers  outstanding  perform- 
ance on  10,  15  and  20  meters.  The 
TK3Mk3  features  separate  and  matched 
Hy-Q  traps  for  each  band,  and  feeds  with  52 
ohm  coax.  Hy-Gain  Beta  Match  p/esents 
tapered  impedance  for  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static.  The 
TH3Mk3  delivers  maximum  F/3  ratio, 
and  SWR  less  than  L5:l  at  resonance  on 
all  bands.  Its  mechanically  superior 
construction  features  taper  swaged  slotted 
tubing  For  easy  adjustment  and  larger 
diameter.  Comes  equipped  with  heavy 
tiltable  boom-to-mast  clamp.  Hy-Gain 
ferrite  balun  8 IN -86  is  recommended  for 
use  with  the  TH3Mk3. 


Electrical 

TH60XX 

TH3Mk3 

Gain — average 

8.7dB 

8dB 

Front-to -back  ratio 

25dB 

25dB 

SWR  (at  resonance) 

Less  than 

Less  than 

1.5:1 

1.5:1 

Impedance 

50  ohms 

50  ohms 

Power  raring 

Max  legal 

Max  legal 

Mechanical 

Longest  element 

31J1 

27' 

Boom  length 

24' 

14' 

Turning  radios 

20r 

15.7' 

Wind  load  at  80  MPH 

156  lbs. 

103.2  !bs. 

Maximum  wind  survival 

100  MPH 

100  MPH 

Net  weight 

57  lbs. 

36  lbs. 

Mast  diameter  accepted 

l1/4"to21/2" 

1 W  to  2V2 

Surface  area 

6.1  sq.  ft. 

4.03  sq.  ft. 

6-Element  Super  Thunderbird  DX 

for  10,  15  and  20  Meters  Model  TH6DXX 

Price:  $239.95 

The  Super  I  hunderbjrd  TH 6 DXX  offers  the 
ultimate  in  tribander  performance  arid 
mechanical  reliability  for  10,  15  and 
20  meters.  Separate  Hy-Q  traps,  featuring 
large  diameter  coils  that  develop  an 
exceptionally  favorable  L/C  ratio  and  very 
high  Q,  provide  peak  performance  on  each 
band  whether  working  phone  or  CW. 
Exclusive  Hy-Gain  beta  match,  factory 
pretuned,  insures  maximum  gain  and 
F/B  ratio  without  compromise.  The 
TH6DXX  feeds  with  52  ohm  coaxial  cable 
and  delivers  less  than  L5.1  SWR  on  ail 
bands.  Mechanically  superior  construction 
features  taper  swaged,  slotted  tubing  for 
easy  adjustment  and  readjustment,  and 
for  larger  diameter  and  less  wind  loading. 
Full  circumference  compression  clamps 
replace  self-tapping  sheet  metal  screws. 
Includes  large  diameter,  heavy  gauge 
aluminum  boom,  heavy  cast  aluminum 
boom-to-mast  clamp,  and  heavy  gauge 
machine  formed  element-to-boom 
brackets.  Hy- Gain's  ferrite  balun  BIN-  86  is 
recommended  for  use  with  the  TH6DXX. 


•   Remote 


SWITCH 


t  Contrci  unit  works  on  11Q.'?2Q 
VAC,  50/60  Hi.  and  supples 
necessary  DC  to  motor. 

I  Excellent  for  single  coax  feed  feo 
muliiband  quads  or  arrays  of 
monobanders.  The  five  positions 
allow  a  single  coax  feed  lo  three 
beams  and  two  dipofes,  or  other 
Similar  combinations, 

i  Control  cable  (not  supplied) 
same  as  for  HAM-M  rotator. 

*  Selects  antennas  remotely, 
grounds  ail  unused  antennas. 
GND  position  grounds  all  an- 
tennas when  leaving  station. 
"Rain-Hat"  construction  shields 
motor  and  switches. 

»  Motor:  24  VAC,  2  amp.  Lubrica- 
tion good  to  — 40°F. 

i  Switch  RF  Capability:  Maximum 
legal  limit.       Price:  $120.00 


MATCHING  NETWORKS 


mL12 


MN-4 

2CC  watts 

Price:  $110,00 


MN-2000 
2000  'Jva'Ts  PEP 

Price:  S220.00 


General:  •  Integra!  Waltmeier  re:-.3s  loi^a-d  power  ii 
Y/atts  a-'.d  Y5WE  d.-Gc;!v:  C2<>  &e  callhfjJfed  io  read  tf- 
f:ec:^J  power  •  Matches  50  ohm  kartsmitter  oulput  to  coax 
in.lttnna  feednne  wito  V5WR  of  at  least  5:1  •  Covers  ham 
bands  B0  "thru  :o  meters  •  Switches  in  or  oul  wilh  front 
panel  swrtch  *  Size:  5Vz"H.  10^"W,  8"D  (14,0  x  27.3  x 
20.3  cm),  MN-2000,  14H"D  (36.5  cm), 

•  Continuous  Duty  Output:  MU-A,  200  watts;  MN-2000, 
1000  watts  (2000  watts  PEP)  #  MN-2000  only:  Up  to  3  an- 
tenna connectors  selected  by  front  panel  switch. 


RF 

WATTMETERS 


W-4 
WV-4 


1.8-54  MHz    Price:  S    72.00 
20-200  MHz  Price:  S    34.00 


Reads  forward  and  reflected  oower  directly  in 
waits  (VSWR  fccm  nomogram).  Tv;o  scales  in 
each  erection.  Size:  5  i"H.  3*£"W.  -i"D  (M.O  x 

9.5  x  10.2  cml. 


Mode      Full  Scale 


Cal.oratisr  Accuracy 


200  watts  |5%  c?  reading  -    2  *4tfs) 

gea&*at;*s  * ts%  <*1  uraaifta  ■  aowa:ts) 

100  watts  *FS%  of  reading  -f-    1  watt  ) 

1000  watts  ±{5%  of  reading 't-  10  watts) 


SSR-1 


COMMUNICATIONS 
RECEIVER 


•  Synthesized  •  General  Coverage 

•  Low  Cost  *  All  Solid  State  •  Built-in  AC 
Power  Supply  •  Selectable  Sfrfebands 

•  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS:  •  Coverage:  500  kHz  to 
30  MHz;  •  Frequency  can  be  read  accurately  to  oetter  ihan 
5  kHz  *  Sensitivity  typically  .5  microvolts  for  10  dB  S  +  N/N 
SSB  aio  better  than  2  .-nicrovohs  for  10  dB  S  +  N/N  AM 

•  SeJeciable  sidebands  *  Built-in  power  supply:  11?/?34 
VAC  =  20%  •  If  the  AC  power  source  fails  the  unii  switches 
autorma:ica^y  to  an  Enteral  baiter?  pack  which  uses  eight 
D-cel!s  (nol  supplied;  *  For  reduced  current  drain  on  DC 
operalion  the  dials  do  not  Ugh*  us  unless  a  red  pushbutton 
on  the  from  panel  is  depressed. 

The  performance,  versatility,  size  and  iow  cost  of  'he 
SSH-T  make  it  ideal  'or  use  as  a  stand-by  amateur  or 
novice-amateur  receiver,  short  wave  receiver,  CB  monitor 
receiver,  or  genera!  purpose  laboratory  receiver, 

Price:  $350.00 


GENERAL:  ■  All  amateur  bands  10  thru  80  meters  in  seven 
600  kHz  rings*  •  Solid  State  VFO  with  1  kHz  dial  divisions 
•  Modes  SSB  Upper  and  Lower.  CW  and  AM  *  Built-in 
Sidetone  anrj  automatic  T/R  switching  on  CW  t  30  tubes 
and  semi- conductors  ■  Dimensions:  5;A"H,  10M"W,  14-J-i" 
D  (14.0  xP73x  36.5  Cm).  WL:  16  lbs.  (7.3  kg). 

TRANSMIT:  •  VOX  or  PTT  on  SSB  or  AM  »  Input  Power: 
SSB.  300  watts  PEP:  AM.  260  watts  PEP  controlled 
carrier  compatible  with  SSB  linears;  CW.  760  walls  * 
Adjustable  pi- network. 

RECEIVE:  *  Sensitivity  better  than  ft  pV  for  :0  dB  S/N  • 
I.F.  Selectivity  2.1  kHz  @  6  dB,  3.6  kHz  (S  60  dB.  •  AGC 
lull  on  recede  moces.  variable  with  RF  gain  control,  fast 
attack  and  s!o*v  release  with  noise  culse  suppression  • 
Diode  Detector  for  AM  reception.  Price:  S599-00 
34-PNB  Plug-in  Noise  Blanker  ....  100.00 

FF-1   Crystal  Control  Unit 46.95 

MMK-3  Mobile  Mount 7.00 

RV-4C  Remote  VFO 120.00 


TR-4C   SIDEBAND  TRANSCEIVER 

POWER  SUPPLJES 

AC-4  Power  Supply $120.00 

DC-4  Power  Supply 135.00 


2  Meter  FM  Portable  Transceiver 


Model  TR-33C 


Amateur  Net  $229.95 

•  SCPC*  Frequency  Control 

•  12  Channels  with  Selectable  Xmtr  Offsets. 

•  AM   FET  Front-end  and  Crystal  Filter  for 
Superb  Receiver  (ntermod  Rejection. 

•  Expanded  Antenna  Choice. 

•  Low  Receiver  Battery  Drain. 

•  Traditional    R.  L    Drake   Service   Backup. 

•  Single  Crystal  Per  Channel. 


Linear 
Amplifier 

L-4B 


L-4B  Linear  Amplifier 895.00 

•  2000  Watts  PEP-SSB  •Class  B  Grounded- 
Grid  -  two  3-500Z  Tubes  •  Broad  Band 
Tuned-Input  •  RF  Negative  Feedback  • 
Transmitting  AGC  •  Directional  Wattmeter 

•  Two  Tautband  Suspension  Meters  •  L-4B 
13-15/16"  W,  7-7/8"  H,  14-5/16"  D.  Wt.: 
32  lbs.  •  Power  Supply  6-3/4"  W,  7-7/8"  H( 
11"  D,  Wt.:  43  lbs. 

POWER  SUPPLIES 

AC  4  Power  Supply $1  20.00 

DC  4  Power  Supply 1 35.00 


Drake  TVI  Filters 

High  Pass  Filters 
for  TV  Sets 

provide  more  than  40  dB  attenuation  at  52  MHz 
and  tower.  Protect  the  TV  set  from  amateur 
transmitters  6-160  meters. 


Model  No,  1603 
Drake  TV-300-HP 

For  300 ohm  twrn  lead 

Price:  S   7.95 

Model  No.  1610 

Drake  TV-75-HP 

For  75  ohm  TV  cosxia! 
cable;  TV  type 
connectors  installed 

Price:  $  9.95 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 
have  four  pi  sections  for  sharp  cut  off 
below  channel  2,  and  to  attenuate  trans- 
mitter  harmonics  failing  in  any  TV  chan- 
nel and  fm  band.  52  ohm.  SO-239 
connectors  built  in. 

Model  No.  1608  Drake  TV-3300-LP 

1 000  watts  max.  below  30 
MHz.  Attenuation  better  lhan 
80  dB  above  41  MHz  Helps 
TV  i-f  interference,  as  well  as 
TV  front-end  problems. 
Pfics:  S19 .95 

Model  No,  1609  Drake  TV-5200- LP 

200  watts  to  52  MHz.  Ideal 
I     for  six  meters.  For  operation 
1    below  six  meters,  use 
it    TV-3300-LP  or  TV-42-LR 
Price:  Si 9.35 

Model  No.  1605  Drake  TV-42- LP 


is  a  four  section  filter 
designed  with  43.2  MHz 
cut-off  and  extremely  high 
attenuation  in  all  TV 


channels  for  transmitters 
operating  at  30  MHz  and 
lower.  Hated  100  watts  input. 
Price;  S10.95 


117 


Hi 


hf  engineering 

THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX28C     .      .     28-35  MHz  FM  receiver  with  2 

pole  10.7  MHz  crvstal  filter  .  -  59.95 
RX50C  Kit     ,      30-60  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filter 59.95 

RX144CKit.      140-1 70  MHz  rcvr  w/2  pole 

10.7  MHz  crystal  filter  ....  69.95 
RX144C  W/T.      same  as  above  -  factory  wired 

and  tested 1 14.95 

RX220CKit  .     210-240  MHz  rcvr  w/2  pole 

10.7  MHz  crystal  filter  ....  69.95 
RX220C  W/T       same  as  above  -  factory  wired 

and  tested 114.95 

RX432C  Kit  -     432  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filler 79.95 

RXC*-*       .  accessory  filter  for  above  receiver 

kits  gives  70  dB  adjacent  channel 

rejection 8,50 


RECEIVERS 


RF28  Kit 
RF50  Kit 
RFI44D  Kit 
RF220D  Kit 
RF432  Kit 
IF  10.7F  Kit 
FM455  Kit 
AS2  Kii    . 


10  meter  RF  front  end  10.7  MHz 

output       ........      12.50 

6  meter  RF  front  end  10.7  MHz 

output 12.50 

2  meter  RF  front  end  10.7  MHz 

output 17.50 

220  MHz  RF  front  end  10.7  MHz 

output 17.50 

432  MHz  RF  front  end  10.7  MHz 

output 27.50 

10.7  MHz  IF  module  includes  2 

p^le  crystal  filter 27.50 

455  KHz  ITsta^e  plus  FM 

detector 17.50 

audio  and  squelch  board      .  .      15,00 


TX144B  Kit  .      transmitter  exciter  -  1  wan  - 

2  meters S  29.95 

TX144B  W/T. .    same  as  above  -  factory  wired 

and  tested 49.95 

TX220B  Kit  .   .  transmitter  exciter  -  1  watt  - 

220  MHz 29.95 

TX220B  W/T .  .  same  as  above  -  factory  wired 

and  tested 49.95 


TRANSMITTERS 


TX432B  Kit.  .  transmitter  exciter  432  MHz  .  .  39.95 
TX432B  W/T    .  same  as  above  ■  factory  wired 

and  tested 59.95 

TX150  Kit  .  .      300  milliwatt,  complete  2 

meter  transmitter, 

less  crystal  and  mike       ....      19.95 


PA2501HKU. 

PA2501H  W/T  . 
PA4010H  Kit  . 
PA4010HW/T. 
PA  144/1 5  Kit  . 


2  meter  power  amp  -  kit  1  w  in 
-  25  w  out  with  solid  state  switch- 
ing, case,  connectors  .  59.95 
same  as  above  —  factory  wired 

and  tested 74.95 

2  meter  power  amp  -  lOw  in  - 

40w  out  -  relay  switching  .     .      ,     59.95 

same  as  above  -  factory  wired 

and  tested 74.95 

2  meter  power  amp  -  Iw  in  - 

15w  out  -  less  case,  connectors 

and  switching 39.95 

15  amp  -  12  volt  regulated 
power  supply  w/case,  w/ fold-back 
current  limiting  and  over  voltage 

protection 79.95 

same  as  above  -  factory  wired 

and  tested      ...'....     94.95 

25  amp  -  1 2  volt  regulated 

power  supply  w/case,  w/  fold  -back 

current  limiting  and  overvoltage 

protection \     .    129.95 

same  as  above  -  factory  wired 

and  tested 149.95 

repeater  -  1 0  meter       ....     TB A 
repeater  -  1 0  meter,  wired  & 

tested TBA 

repeater  -  6  meter TBA 

repeater  -  6  meter,  wired  &  tested      TBA 

repeater  -  2  meter  -  15w  - 

complete  (less  crystals)  ....   465.95 

repeater  -  220  MHz  -  15w  - 

complete  (less  crystals)  ....   465 .95 

repeater  -  10  watt  -  432  MHz 

(less  crystals) 515.95 

case  and  all  components  to  build 
15  watt  10  channel  scanning  2 
meter  transceiver  (less  mike  and 

crystals) 219.95 

same  as  above  except  for  220  MHz    219.95 
same  as  above  except  10  watt  and 
432MHz 254.95 


POWER  AMPLIFIERS 


PA  144/25  Kit  ,    similar  to  PA  144/15  kit  except 

25w  out 49.95 

PA220/15  Kit .  similar  to  PA  144/ 15  for  220  MHz  39-95 
PA432/10  Kit .    power  amp  -  similar  to  PA  144/15 

except  lOw  and  432  MHz  .  .  .  49.95 
PA140/10      .      lOw  in  -  140w  out  -  2  meter 

amp  —  factory  wired  and  tested  .  179.95 
PA140/30       .      30w  in  -  140w  out  -  2  meter 

amp  -  factory  wired  and  tested     ■    159.95 


PSISCKit 


PS15CW/T 
PS2SC  Kit 


PS25CW/T 


POWER  SUPPLIES 


adds  over  voltage  protection  to 

your  power  supplies,  15  VDC  max        9.95 

12  volt  -  power  supply  regulator 

card  with  fold  back  current 

limiting 8.95 

new  commercial  duty  30  amp 
12  VDC  regulated  power  supply 
w/case,  \v/foJdback  current  limit- 
ing and  over  volume  protection, 
wired  and  tested 239.95 


RPT28Kit 
RPT28 

RPT50  Kit 
RPT50 

RPT144  Kit 

RPT220  Kit 
RPT432  Kit 


REPEATERS 


RPT144  . 
RPT220  . 
RPT432  . 
DPLX144 
DPLX220 


repeater  -  15  watt  -  2  meter  - 

factory  wired  and  tested      .  .   695.95 

repealer  -  15  watt  -  220  MHz  - 

factory  wired  and  tested      .  .   695-95 

repeater  -  10  watt  -  432  MHz  - 

factory  wired  and  tested      .  .   749.95 

2  meter,  600  KHz  spaced  duplexer, 

wued  and  tuned  to  frequency  .     .   399.95 

220  MHz  duplexer,  wired  and 

tuned  to  frequency 399.95 


TRX  144  Kit    . 


TRX  220  Kit . 
TRX  432  Kit 


TRANSCEIVERS 


SYNllKit 


SYNII 


2  meter  synthesizer,  transmit  offsets 
programmable  from  100  KHz  - 10 
MHz,  (Mars  offsets  with  optional 

adapters) 169.95 

same  as  above,  wired  and  tested         239.95 


SYNTHESIZERS 


HT144BKit 


NICAD     ,     . 
N1CAD     .     . 

Rubber  Duck  . 


2  meter,  2 w,  4  channel,  hand 
held  receiver  with  crystals  for 

146.52  simplex 129.95 

battery  pack,  12  VDC,  %  amp  .     .     29.95 

battery  charger 5.95 

2  meter,  with  male  BNC  con- 
nector        8.95 


WALKIE  TALKIES 
\ 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 

CD1  Kit    .  10  channel  receive  xtal  deck 

w/  diode  switching 6.95 

CD2  Kit    .  10  channel  xmit  deck  w/s witch 

and  trimmers  14.95 

CD-3  Kit  .      .      UHF  version  of  CD-I  deck,  needed 

for  432  multichannel  operations  .      12.95 

COR2  Kit  complete  COR  with  3  second  and 

.  3  minute  timers 19.95 

SC3  Kit     .  10  channel  auto-scan  adapter 

for  RX  with  priority 19.95 

Crystals    .     .     we  stock  most  repeater  and  sim- 
plex pairs  fro  m  1 46.0- 1 47 . 0  (ea  ch)        5.00 

CW1D  Kit  .  159  bit,  field  programmable,  code 
identifier  with  built-in  squelch  tail 
and  ID  timers 39.95 

CW1D  .  wired  and  tested,  not  programmed      54.95 

CWID  .     .     .     wired  and  tested,  programmed       .     59.95 

Microphone    .     2,000  ohm  dynamic  mike  with 

P.T.T.  and  coil  cord        ....       9.95 


Build  a  2  meter  or  220  MHz  Transceiver 

10  Channel  Scanning  ...  15  Watt 


You  can  put  it  all  together  for  only  $219.95 


RX144C  or  RX220C  Receiver  Kit 


PA144/15  - 15  Watt  Power  Amplifier 


■£-     OUT 


TX  144B  or  TX220B  Transmitter  Kit 


SENSITIVITY  .3uV  for  20db  quieting.  SQUELCH 
THRESHOLD  ,2uV.  AUDIO  OUTPUT  2  watts. 
STABILITY  better  than  -.002.  IMAGE 
REJECTION  60db.  SPURIOUS  REJECTION 
greater  than  60db.  IF  REJECTION  80db.  FIRST 
IF  1  0.7  Mhz.  SECOND  IF  455  Khz.  BANDWIDTH 
15  Khz  at  3db,  60  Khz  at  30db  (40  Khz  with 
optional  4  pole  filter}.  CRYSTAL  45  Mhz  parallel 
at  20pf  (HC/25U  hoJder).  ' 


POWER  GAIN;  1  2  db  nominal,  INPUT  POWER;  2 
watts  max.,  INPUT  VOLTAGE;  12  to  14  volts  DC 
negative  ground,  INPUT  CURRENT;  4  amps  max., 
STANDBY  CURRENT;  virtually  insignificant, 
INSERTION  LOSS;  less  than  1  db  on  receive, 
DUTY  CYCLE;  50%  or  less.  Consists  of  drilled 
glass  PC  Board,  heat  sink  and  all  components. 


A  one  watt  exciter  using  four  RF  transistors,  two  diodes, 
and  one  integrated  circuit.  The  RF  transistors  are 
operating  well  below  their  ratings  allowing  long  keying 
periods  without  damage.  •  Nominal  output  VA  watts  • 
Deviation  adjusted  to  10KHz  •  IC  audio  with  clipping  and 
active  filter  ♦  All  spurious  outputs  down  30db  or  more  • 
Temperature  compensation  crystal  trimmer  •  Zener 
regulated  oscillator  •  Uses  readily  available  12  or  18  MHz 
crystals  (18MHz  for  220)  •  All  tuning  coils  prewound  • 
Predrilled  and  tinned  G-10  Circuit  board 


CD~2  Crystal  Deck 


Capable  of  scanning  up  to  10  channels.  Scan  delay 
allows  both  sides  of  a  conversation  to  be 
monitored  without  the  scan  starting  each  time  the 
carrier  drops.  The  priority  feature  allows  the  user 
to  program  the  scanner  to  return  to  his  favorite 
channel  whenever  it  is  active. 


Designed  to  provide  multi-channel  operation  for 
the  TX -series  transmitters.  It  features  an  extra  set 
of  contacts  that  may  be  wired  to  the  CD-I  crystal 
deck  for  10  channel  transceive.  The  extra  contacts 
may  also  be  used  to  switch  L.E.D.  indicators.  The 
switch  has  1 1  positions. 


A  ten  channel  receiver  crystal  deck  which  utilizes  diode 
switching  to  select  the  crystal  position  required. 


Complete  with  cabinet,  speaker,  hardware,  L.E.D.'s,  all  accessories  and  full  assembly  instructions. 

(Crystals  and  microphone  not  included.) 


IF  YOU  ARE    MhfmW 
ON  144,  220 
OR  432 

AND  HAVE  WORKED  A  REPEATER... 
It  was  probably 
this  one. 

The   RPT    1440,  RPT  223  =  arc  RPT  432  F"«  RPT  U48or  RPT  220B  Kit S465.96 

KiJ-ccinrjined   -  ^     ;o!;d  slate  rnzchmes.  Con  RPT  4328  Kit 51595 

se-jjuveiy     '3ieo.     h.o;    quality    corv^.fierrs.  RPT  144B  or  RPT  220B 

ssij^es    EXCELLENT   RELIABILITY.   C.<:   f.;l  factory  wired  and  tested    695,95 

ccmjiderjinon  ha;  5e^n  gM<fl  tp  boih  mieH;n:r*j  RPT  432B  factory  wired  and  tested     .  .  .  795.95 
and  conirol  Ncnibiliiv 


WORK  ALL  REPEATERS  WITH 

OUR  NEW 

SYNTHESIZER  II 


The  Synthesizer  II  is  a  two  meter  frequency  synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from  M0.00  MHz  to  149.995  MHz  with 
its  digital  readoui  thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from  10  KHz  to  10  MHz.  No 
additional  components  are  necessary! 

Kit $169.95      Wired  and  tested *239.95 


119 


ARGONAUT 

&09 


AMPLIFIER 
#405 


TEN -TEC 


ARGONAUT,  MODEL  509 

Covers  all  Amateur  bands  10-80  meters. 
9  MHz  crystal  filter.  2.5  kHz  bandwidth.  1 .7 
shape  factor  @  6/50  dB  points.  Power 
required  12-1  5  VDC  @  1  50  mA  receive,  BOO 
ttiA  transmit  at  rated  output.  Construction-, 
aluminum  chassis,  top  and  front  panel, 
molded  plastic  end  panels.  Cream  front 
panel,  walnut  vinyl  ton  end  end  trim.  Size: 
HWD  $W"  x  13"  x  7" .  Weight  6  Ibs. 
LINEAR  AMPLIFIER.  MODEL  405 

Covers  all  Amateur  bands  10-30  meters. 
50    watts    output    power,    continuous   sine 


wave.  RF  wattmeter.  SWR  meter.  Power 
required  1  2-1  5  VDC  @  8  A,  max.  Construc- 
tion: aluminum  chassis,  top  and  front  panel, 
molded  plastic  side  panels.  Cream  front 
panel,  walnut  vinyl  top  and  end  trim.  Size: 
HWD  4%"  x  1"  x  8".  Weigh!  2",  ibs. 

Argonaut,  Model  509 S329.00 

Linear  Amplifier,  Model  405 159.00 

Power  Supply.  Mode!  251 

(Will  power  both  units)    79.00 

Power  Supply.  Model  210 

[Will  potver  Argonaut  only) 27.50 


The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off -resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  all.  A  superlative  S-pole  i-f  filter  and  less  than  2% 

audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 

and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 

receiver  sensitivity.  And  it  has  features  such  as  full  CW  break-in,  pre- 

selectable  ALC,  off-set  tuning,  separate  AC  power  supply,  12  VDC  operation, 

perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer.  We'd  like  to  tell  you  why  "They 


Don't  Make  *Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 

TRITON  IV  $609.00 

Model  245  CW  Filter $  25.00 

ACCESSORIES:  Model  249  Noise  Blanker 20.00 

Model  240  One-Sixty  Converter....$  97.00  Model  252G  Power  Supply 99.00 

Model  244  Digital  Readout 197.00         Model  262 G  Power  Supply/  VOX-  129.00 


irar 

TEN-TEC 


KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all-around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key"  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self-completing  characters. 
Plug-in  circuit  board.  For  117  VAC,  50-60 
Hz  or  6-14  VDC.  Finished  in  cream  and 
walnut  vinyl.  PRICE  $67.50 

KR5-A  ELECTRONIC  KEYER 
Similar  to  KR20-A  but  without  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  PRICE  $38.50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle   assembly   is  that   used    in  the  KR50, 

housed    in    an    attractive    formed    aluminum 

case.  PRICE  $25.00 

KR2-A  SINGLE  LEVEK  PADpLE 

For    keying   conventional    "TO"  or  discrete 


character  keyers,  as  used  in  the  KR20-A. 
PRICE  $15.00 

KR50  ELECTRONIC  KEYER 

A  compietefy  automatic  electronic  keyer  fully 
adjustable  to  your  operating  style  and  preference, 
speed,  tcuch  and  weighting,  the  raiio  of  the  length  of 
dits  and  dans  to  the  space  between  ihem.  Self-con 
trolled  keyer  to  transmit  your  thoughts  clearly,  E.rttc-j- 
lately  and  almost  effortlessly.  The  iambic  (squeeze! 
feature  allows  the  insertion  of  din  aryj  cabs  w\if\ 
perfect  timing. 

An  automatic  weighting  system  provides  increased 
character  to  space  ratio  at  slower  speeds,  decreasing  as 
the  speed  is  increased,  keeping  the  balance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed.  High  intelligibility  and  rythmic  Iransmission  is 
maintained  at  all  speeds,  automatically. 

Memories  provided  for  both  dits  and  dahs  but  either 
may  be  defeated  by  switches  on  the  rear  panel.  Thus, 
the  KR50  may  be  operated  as  a  full  iambic  {squeeze* 
keyer,  with  a  single  memory  cr  as  a  conventional  type 
keyer.  All  characters  are  self-completing. 

PRICE  S110.00 

SPECIFICATIONS 
Speed  Range:  6-50  w. p.m. 
Weighting     Ratio    Range:    50%   to    150%   of 
classical  dit  length. 


Memories:     Dit   and    dah.    Individual    defeat 

switches. 
Paddte  Actuation  Force;  5-50  gms 
Power    Source:     117VAC,    50-60    Hz,    6-14 

VDC 
Finish:    Cream   front,  walnut  vinyl  top  and 

side  panel  trim. 
Output:    Reed  relay.  Contact  rating  15  VA, 

400  V.  max. 
Paddles:     Torque    drive    with     ball     bearing 

pivot. 
Side-tone:  500  \-ii  tone. 
Adjustable  output  to  1  volt. 
Size  HWD;  2V*"  x  SVz"  x  3TA" 
Weight:  \*A  lbs. 
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TEN-TEC 


KR50A 


NveVikinfl* 


Model  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  — 
$6.65. 


Model  310-003: 
Standard  Key, 
nickel  plated  hard- 
ware, with  switch 
-  $8.25. 


Model  320-001: 
Standard  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware* no  switch  — 
$8.20. 


Model  320-003: 
Same  as  -001  ex- 
cept with  switch  — - 
$9.35. 


322-001 


If  *  A* 


Code  Practice  Set 
with  Key  — 
$18.50. 


SSK-1  :  Chrome 
plated  —  $29.95; 
Black  Wrinkle 
Finish    —    $23.95. 


•  Fully   VSWR    &   reverse  voltage  protected 

•  No  tuning  required  across  band 


Mobile  Amplifiers 

With 

Versatility 


•  Switchable  Class  C  or  AB  operation 

•  Built-in    TR    switching,   w/increased    delay 
for  SSB 


•Fully  compatible  with  all  1-15W  FM/SSB/ 

AM/CW  rigs 
•  All  solid-state  and  microstrip  construction 


{sc£>-  SPECIALTY  COMMUNICATIONS  SYSTEMS.  INC. 


FREQUENCY 
MHz 

MODEL 

INPUT 
POWER 
NOM.W 

OUTPUT 

POWER 

\'OM.W 

OPERATING 
CURRENT 
@13,6VDC 

SIZE 

CM 

HXWXL 

RETAIL 
PRICE 

220225 

1.3M1Q60L 

10 

GO 

7 

7  1X10.2X16.5 

159.95 

144-148 

2M10  70L 

10 

- 

70 
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7.1X10.2X16.5 

139.95 

Super  Amp 

from   DenfiOTL. 


$499.50 


If  The  amplifier  you're  Thinking  of  buying  doesn't  deliver  at  least  1000  to  1200  waits  output, 

1d  the  antenna,  you're  buying  the  wrong  amplifier. 

Our  New  Super  Amp  is  sif.ieeping  the  country  because  hams  have  realized  that  the  DenTron 

Amplifier  wfilJ  deliver  to  the  antenna,  (output  power},  what  other  manufacturers  rate  as  input 

power. 

The  Super  Amp  runs  a  full  2000  watts  P.E.P   input  on  SSB,  and  1000  watts  DC  on  CvY.  HTTY 

or  SSTV  160-10  metars,  the  maximum  Je^al  power. 

The  Super  Amp  is  compact,  low  profile,  has  a  solid  one-piece  cabinet  assuring  maximum  TV! 

sheilding. 

The  heart  of  our  amplifier,  the  power  supply,  is  a  continuous  duty,  self-contained  supply  built 

for  contest  performance. 

We  mounted  the  4-811  A's,  industrial  workhorse  tubes,  in  a  cooling  chamber  featuring  the 

on-demand  variable  coding  system. 

The  hams  at  DenTron  pride  themselves  on  Quality  work,  and  we  fight  to  keep  prices  down.  That's 

why  the  dynamic  DenTron  Linear  Amplifier  beats  them  all  at  S499.50. 

NOV.' AVAILABLE  WITH  572  Bs  FOR    $574* SO 


DenfforL. 


Match  everything  front  100  to  10 
with  the  new  160-10  MAT 


NEW:  Th&  Monitor  Tuner  was  designed  be- 
cause of  overwhelming  demand.  Hsjtb  told 
us  they  wanted  a  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel  antenna 
sefector  for  coax,  be  lanced  fine  and  random 
wire.  So  we  engineered  the  160- 10m  Monitor 
Tuner.    It's  a  lifetime  investment  at $239.50. 


$299.50 


Meet  the 
SuperTuner 


The  DenTron  Super  Tuner  tunes  everything  from  160-10  metiers.  Whether  you  have 
balanced  line,  coax  cable,  random  or  long  wire,  the  Super  Tuner  will  match  the  antenna 
impedance  to  your  transmitter.  AN  DenTron  tuners  give  you  maximum  power  transfer 
from  your  transmitter  to  your  antenna,  and  isn't  di at  where  it  reaWy  counts? 


1  KW  MODEL 


$129.50 


3  KW  MODEL 


$229.50 


Denfian^ 


The  80-10  Skymatcher 

Here's  an  antenna  tuner  for  80  through  10  meters,  handles  500  w  P,E,P.  and  matches  your 
52  ohm  transceiver  to  a  random  wire  antenna. 


The  Shy 
Openers 


■  Continuous  tuning  3.2  -  30  mc 

■  "L"  network 

*  Ceramic  12  position  rotary  switch 

-  SO- 239  receptional  to  Iran  smitten 

■  Random  wire  tuner 

.  3000  volt  capacitor  ipacirra 

-  Tapped  inductor 

*  Ceramic  antenna  feed  thru 

-  7"  W.  5"  H.  8"  Dr,  Weight:   5  lbs. 


$59-50 


Read  forward 
and  reflected 
watts  at  the 
same  time 


L 


t 


i 


SKYMASTER 

A  fully  developed  end  tested  27  foot 
«rti;al  am  arm  cover  i  entire  10,  15,  20, 
and  £0  m«er  bands  Lrinc  only  one  eJe*sr?y 
applied  wave  Trap.  A  full  1/4  yvaveanupru 
on  20  maters.  Constructed  of  heavy  usm- 
l«i  il  Lump  urn  with  a  factory  tunsd  and 
w#rtf  HGTfep.  SKYMASTER  Hweaihftf- 
proof  a-td  wil hj lands  winds  up  to  B0  mph. 
Hjnoftj  2  KW  power  level  and  h  for 
ground,  roof  or  tower  mounting.  Psdtaft 
included  irt  our  low  price  of 


$84.50 


Also  80  fti  resonator  for  top  rnoui 
SKYMASTER. 


$29.50 


TFIIM-TENNA 

The  antenna  your  neighbors  will  love.  Thi 
nw  DenTron  Trim- Ten  ha  with  20  mater 
beam  is  detuned  for  the  ditch  mi  noting 
amateur  who  wants  fantulic  pert  or  m*nc* 
in  an  cnvironTnEntaHy  appealing  baam,  li"i 
really  loaded!  Up  front  there's  *  13  foot 
6  in:h  director  wrtn  precision  HyQcoili. 
And,  7  feet  behind  it  a  l£  fern!  driven 
stemr*  **d  directly  with  52  ohm  pa**. 
The  TrJftvTenna  mounts  eaiily  and  what 
a  difference  fn  on-the-atr  serf  or  man  c«  be- 
tween the  Trim-Tanrta  and  Thil  dipole, 
long  wire  or  inverted  Vee  VOu"*e  bean 
using,    4  &  6  Forward  Gafn  Over  Dipolo. 

$129-50 


SKYCLAW 

A  tumble  monoband  high  performance 
vertical  antenna,  designed  for  40,  GO,  160 
meter  operarion.  SKY  CLAW  gives  you 
ihe  fallowing  sped  rum  coverage: 

RAND        BANDWIDTH 

(Miters!  (fcHt) 


?G0 


«fl 


50 
200 


Tuning  ii  «>y  arid  reliable.  Rugged  con- 
struction azures  that  thn  serf:  u  Dps  rting 
unit  is  weatherproof  *nd  survive!  nietly 
in  100  mgh  wjndi..  Handles  full  legal 
pa  war  limit. 


$79.50 


Tired  of  constant  switching  and  guesswork7 

Every  serious  ham  knoy^s  he  must  read  both  forward  and  reverse  wattage  v'mul'aneously 

for  lha:  perfect  match.   So  upgrade  with  the  DenTron  W-2  Dual  in  line  Wattmeter. 


$99.50 


Tn-  DenT?on  EX-1  Vertical  Antenna  it 
d^iijned  lor  |M  performance  nlndsd 
jntEniin  experimenter.  The  EX- 1  isafuit 
40  :ncr*r.  y<  nuve.  33'.  self-supporting 
vertical.  Tne  EX-1  is  the  ideal  vsnteal 
for  phasing 


ALL  BAND  DOUBLET 
This  All  Rand  Doublet  or  tnv&Med  Type 
AmtnoE  coven  i&G  thru  10  maun  Has 
total  tengih  of  130  feet  {14  ga.  ttranded 
copper j  although  it  may  b*  m*d*  shorter 
if  necessary.  Tha  tuned  Doublet  t  center 
fed  through  100  feet  of  450  ohm  PVC 
covered  balanced  transmission  line.  The 
assembly  is  complete.  Add  ropa  to  tha 
tnds  and  pufl  in  into  portion.  Tuna 
with  the  DenTron  Super  Tuntr  and 
you're  on  10  A  rough  160  meter  t  with 
ant  antenna?  Mow  just  for  ihe  Oenlfon 
Ail  ftsrrj  Doublet. 


$24.50 


DenfiorL- 


$59.50 


"DehlrorL. 
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For  all  you  hams  with  little  cars  ... 

We've  got  the  perfect  mobile  rig  for  you. 


The  Atlas  210x  or  215x  measures  only 
gi/i"  wide  x  9'/i"  deep  x  only  VA"  high,  yet 
the  above  photograph  shows  how  easily  the 
Atlas  transceiver  fits  into  a  compact  car. 
And  there's  plenty  of  room  to  spare  for 
VHF  gear  and  other  accessory  equipment. 
With  the  exclusive  Atlas  plug-in  design, 
you  can  slip  your  Atlas  in  and  out  of  your 
car  in  a  matter  of  seconds.  All  connections 
are  made  automatically. 

BUT  DONT  LET  THE  SMALL  SIZE  FOOL 
YOU! 

Even  though  the  Atlas  210x  and  2 lax  trans- 
ceivers are  less  than  half  the  size  and 
weight  of  other  HF  transceivers,  The  Atlas 
is  truly  a  giant  in  performance. 

200  WATTS  POWER  RATING! 
This  power  level  in  a  seven  pound  trans- 
ceiver is  incredible  but  true.  Atlas  trans- 
ceivers give  you  all  the  talk  power  you  need 
to  work  the  world  barefoot.  Signal  reports 


constantly  reflect  great  surprise  at  the  sig- 
nal strength  in  relation  to  the  power  rating. 

FULL  5  BAND  COVERAGE 
The  21  Ox  covers  10-60  meters,  while  the 
Zl5x  covers  15-160  meters.  Adding  the 
Atlas  Model  10k  Crystal  Oscillator  provides 
greatly  increased  frequency  coverage  for 
MARS  and  network  operation. 

NO  TRANSMITTER  TUNING  OR 
LOADING  CONTROLS 
with  Atlas'  total  broadbanding.  With  your 
Atlas  you  get  instant  QSY  and  band  change. 

MOST  ADVANCED  STATE  OF  THE  ART 
SOLID  STATE  DESIGN 
not  only  accounts  for  its  light  weight,  but 
assures  you  years  of  top  performance  and 
trouble  free  operating  pleasure. 

PLUG-IN  CIRCUIT  BOARDS 

and  modular  design  provides  for  ease  of 

servicing, 
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EXCEPTIONAL  IMMUNITY  TO  STRONG 
SIGNAL  OVERLOAD  AND  CROSS  MOD- 
ULATION, the  exclusive  front  end  design 
in  the  receiver  allows  you  to  operate  closer 
in  frequency  to  strong  neighboring  signals 
than  you  have  ever  experienced  before.  If 
you  have  not  yet  operated  an  Atlas  trans- 
ceiver in  a  crowded  band  and  compared  it 
with  any  other  receiver  or  transceiver,  you 
have  a  real  tbrill  coining. 


PHENOMENAL  SELECTIVITY 
The  exclusive  S  pole  crystal  ladder  filter 
used  in  Atlas  transceivers  represents  a 
major  breakthrough  in  filter  design,  with 
unprecedented  skirt  selectivity  and  ul- 
timate rejection.  As  the  above  graph  shows, 
this  filter  provides  a  6  db  bandwidth  of 
2700  Hertz,  60  db  down  of  only  4300  Hert?., 
and  a  bandwidth  of  only  9200  Hertz  at  120 
db  down!  Ultimate  rejection  is  in  excess  of 
130  db;  greater  than  the  measuring  limits 
of  most  test  equipment. 


A  WORLD  WIDE  DEALER  NETWORK  TO 

SERVE  YOU- 

Whether  you're  driving  a  Honda  in  Kansas 

City  ov  a  Mercedes  Benz  in  West  Germany, 

there's  an  Atlas  dealer  near  you. 

Attn*  2l0x  or  21  Sx    $675.00 

W/Noise  Blanker 719.00 

ACCESSORIES: 

AC  Console  110/220  V    $147.00 

Portable  AC  supply  110/220  V    -  100.00 

Plujg -in  Mobile  Kit    48.00 

10k  C-5C.  less  crystals    ,  .  59,00 

Digital  Dial  DD-6B 2  29,00 


For  complete  details  see  your  Atlas  dealer, 
or  drop  us  a  card  and  we'll  mail  vou  a 
brochure  with  dealer  list. 

4$fc  ATLAS 

^Ss-r     RADIO   INC. 


mounts -leads -accessories 


RESONATORS 


STANDARD  GAIN 

MOBILES 

Two  Meters 


■  Frequency  coverage— 143  to  W 

■  Power  rating— 200  watts  FH 
MODEL  BBLT-U4 

47"  antenna  complete  with  easy 
to  install,  no  holes  to  drill,  trunk 
lip  mount,  impact  spring  and  17' 
MIL  SPEC  RG-5B-U  and  PL-259, 
Antenna  removable  from  mount. 

S23.75 
MODEL  BBL-1M 

47"  antenna  mounts  on  any  flat 
surface,  roof,  deck  or  fender  in 
Yt  hole.  Includes  impact  spring, 
17'  MIL  SPEC  K6-5B-U  and  Ft-259. 
Antenna  removable  from  mount, 

426.95 


HUSTLER 
''BUCK-BUSTER" 
MODEL  SfJ 

51"  two  meter,  S/S  wavelength, 
3,4  db  gain  over  1/4  wave  mobile. 
Designed  with  3S*^4  base  to  fit 
your  mount  or  a  wide  selection 

of    Hustler    mobile    mounts. 

(Mount  or  cable  not  included). 

412.75 


HEAVY  DUTY   BUMPER  MOUNT 
FITS  ANY  SHAPE  BUMPER 

MODEL  BMH  HFT 

ruBEtd    tot  sufupt'  rtl  ns 


SUPER    GAIN    MOBILES 
Two  Meters 


■  SWR  at  resonance— 1. lil  typical 

■  Power  rating— 200  watts  FM 

TWO  AND  SIX  METERS—  rR 

TRUNK  LIP  MOUNT  " 

MODEL  HFT  "™ 

Four  section  telescopic  antenna 
permits  separate  adjustment  for 
simultaneous  resonance  on  two 
and  six  meters.  Ope ratro rial 
freight:  4(T.  Complete  with  intttk 
lip  mount,  17J  M(L  SPEC  RG-SS-U 
and  factory  attached  PL-259, 

$21,45 

VHF/UHF  ANTENNA 
ROOF  MOUNT 
MODEL  UHT-1 

FieTd  trimmable  radiator  for  1/4 
wave,  operation  on  any  frequency 
from  140  to  500  MHz.  Cutting  chart 
included.  Mounts  on  any  flat  sur- 
face, roof,  deck,  fender  in  %" 
hole.   Includes  15'  RG-5B-U.  $10.15 


DELUXE    MOBILE    MOUNTS 

Far  medium  length,  |^£ht  weiahl  antennas  with 


JKT-1 

i         ? 


RESONATOR  SPRING 

STAINLESS  STtEL 

MODEL  R5S-2 

rrtslsN*     between    Huiller    mast 


STAN  OAR  D   HUSTLER  RESONATORS— 

Pniwcr  Rating:  *0Q  wjfts 


AN  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assembly 
includes  17 -7  PH  .stainless  steel  adjustable 
tip  rod  for  lowest  S\VR  and  band  ecge 
marker.  Choose  lor  medium  or  high  power 
operation. 


MODEL  CGT-144 


lation  -  •■  .'l  l\  •.■!■: 
without  drilling—  i 
17'  MIL  SPEC  RG-f 


MODEL  CG-H4 

Same  characteristics 


mobile  bal!  mounts— Length  is 
S5  "  -  Mount  and  cable  not  in- 
cluded. $26.75 


VHF/OHF  ANTENNA- 
TRUNK  LIP  MOUNT 
MODEL  THF 

Field  trimmable  radiator  permits 
quarter  wave  operation  on  any 
frequency  from  140  to  500  MHz. 
Cutting  chart  included.  Complete 
with  trunk  lip  mount,  17'  RG-sE-U 
and  PL-259-  SI 5. 95 
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Covers  10  -  15  -  ZO  -  40  Meters 

Only  Hustler  Gives  Or  a  Setting  for 

Whole  Band  Covgragv 


MODEL  4-DTV 


8 


&) 


MODEL  TU* 

Trunk  lip  mount  for  no 
holes  installation  en  side 
or  edge  of  trunk  lid.  In- 
cludes IT  RG-5S4J  con- 
nector attached.  $12.05 


MODEL HLM 

Deluxe  trunk  lip  mount 
with  ISO  degree  swivel 
ball  for  positioning  an- 
tenna to  vertical.  Easy  — 
no  holes  —  installation. 
Includes  17'  RG-53-U 
cable  and  connectors 
attached Si  4.85 


MODEL  GCM-1 
Rain  gutter  mount  fits 
ail  shapes,  angles  even 
latest  trim  line  gutters. 
<„~h..j.,^  i«a<  swivel 
$7.50 


includes    180" 
ball. 


MODEL  MM-1 

Cowi  mount  installs  in 
1"    hole.    Includes    1*0*" 
swivel   bail   and   SO-Z33 

connectors.        '  $  6.45 


MODEL  TGM-1 
Trunk  groove  r 
stalls  in  bidden  area  of 

groove  under  trunk  lid. 
Mounting  hardware  in- 
cluded. $7.50 


(JfifSttEW) 


MODEL  C-3Z 
Bail    mount   completi 


STAINLESS  STEEL  BALL  MOUNT 
FOB   DECK,  FENDER   OR  ANY 
FUT  SURFACE 
MODEL  SSM-2 

H^jvy    ?"     mjinfarMri     itBml«::: 

ii.ifiriiifis  so,1.;  ;u-.--'vV:zr:  s'stoij.-.i'.:  i?r:^:-:i;  ' 
Incfvd^i  c>  k  twisfl.  Himl  back-up 
plate  *fld  f^mjintinp  hardrtare.4u.s0 

QUICK  DISCONNECT— 
100%   STAINLESS   STEEL 
MODEL  O.D-1 


FEED  LINE      model  *ifz< 


MODEL  G6-144A  —  Delude.  T^o 
Meter  Colmeaf  for  Re  pester  or  any 
fiifed  station  aperatton,  6  Jb.  £am 
over  ei  ■/?  v^ive  Oipoie.  Ma»hmim> 
tadiaticn  et  tne  horizon!  Shunt  fed 
with  D.C-  grc undine-  Radiator:  % 
wave  lower  section,  -A  wave  phasmpi. 
%  wave  upper  section.  Height:  117", 
SWR  at  resonance-  1.2  1  or  better. 
Power  rating:  1.000  Watts  FM.  Wind 
siuv.val.  J  00  .v,PHL  Instil  I  is  an  verti- 
cal pipe  up  to  IVi"  O.D.  $0-239 
jnnector  $52.95 


•  Lowest  SWR— PLUS. 

■  Bandwidth  at  Its  broadest!  SWR 
1.6  to  1  or  better  3t  band  edges- 

■  Hustler  exclusive  trap  covcts, 
"Sprite"  extruded  to  otherwise  un- 
attainable close  tolerances  assur- 
ing accurate  and  permanent  trap 
resonance. 

-  Solid  one  inch  fiberglass  trap  forms 
for  optimum  electrical  and  me- 
chanical stability. 

■  Extra  heavy  duty  aluminum  mount- 
ing bracket  ^lth  low  loss  —  high 
strength  insulators.  Mounting  hard- 
ware included. 

■  All  sections  V&"  heavy  wall,  high 


strength  aluminum. 

•  Stainless  steel  clamps  permitting  1 
adjustment  without  damage  to  the 
aluminum  tubing. 

*  Guaranteed  to  be  easiest  assembly 
of  any  multi-band  vertical, 

■  Antenna  has  %"-24  stud  at  top  to 
accept  RM-75  or  RM-75^S  Hustler 
resonator  for  75  meter  operation 
when  desired, 

*  Top  loading  on  75  meters  for  broad- 
er bandwidth  and  higher  radiation 
efficiency  I 

•  Feed  with  any  length  50  ohm  coax, 

■  Power  capability — full  legal  limit 
on  S5B  or  CW 

■  Moui '"  ir  C  round  mount  with  Dr 
with  ■  "  •■*,:, jIs,  or  roof  mount  with 

Weight:  15  lbs. 
$79.95 


i 


«  -75 


Q  ■  15  -  2Q  ■ 
50  Meters 


FoM  over  mast  for  quick  and  easy 
interchange  of  resonators  or  entering  a 
garage.  When  operating,  mast  is  held 
vertical  with  shaheproof  sleeve  dutch. 
Si"  mast  also  serves  as  1/4  wavelength 
6  meter  antenna.  Stainless  steet  base 
has  W-2&  threads  to  fit  mobile  ball 
mount  or  bumper  mount. 

MODEL     MO-2 


MODEL  MO-1 

For  deck  or  fender  mounting-— Fold   is 
at  roof  line  15"  above  base.       Si  5.95 


HUSTLER 
MASTS 


The  Majority  Choice  of 

Amateurs 

Throughout  the  World! 
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why  waste  watts? 


SWR-I  guards  against  power  loss 
for  $21.95 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-1  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1:1  to  infinity  VSWR  at  3.5  to  150 
MHz. 

Got  it  all  tuned  up?  Keep  it  that 
way  with  SWR-l.  You  can  leave  it 
right  in  your  antenna  circuit. 


ELECTRONICS 


J>. 


NORTH  SHORE 


DELUXE 

742  TRI  BAND 

MOBILE 

ANTENNA 

•  Automatically  adjusts  to 
proper  resonance  for  20,  40 
and  75  meters. 

•  Power  rated  at  500  Watts 
P.E.P. 

•  Includes  base  section,  auto* 
maticoU  and  whip  top  sec- 
tion.    74  2  Antenna  $79.95 


* 


EXCLUSIVE 

DELUXE 
5-BAND  MOBILE 
45  ANTENNA 

•  AH  band  manual  switching 
antenna  for  10,  ]>.  20,  40 
and  75  meters. 

•  Power  rated  at  1000  Watts 
P.K.J*. 

•  Includes  base  section  with 
mobiiecoil  and  six  loot  whip 
top  section.  45  Antenna  $114.95 


SWAN  METERS  HELP  YOU 
GET  IT  ALLTOCETHER 

These  wattmeters  tell  you  what's  going  on. 

With  one  of  these  tn-ime  wattmeters     power  readings?  For  whatever  pu  rpose 
you'll  Know  if  vou're  getting  it  a'l  weVe  got  the  wattmeter  for  you.  Use 

together  all  the  ti  me.  Need  nig  h  ac-        your  swan  credit  card.  A  p  pi  i  cations 
curacy?  High  power  Handling?  Peak        at  your  dealer  or  write  to  us. 


1 

^^^H 

■amjocs  .-i.i, n=  v,^j.     mama    ^*k-r«di! 


-,vu  ^rn.-inn  A:^ir*-vir- 


mrtnr  Wrt  h  Mui!h>  tale*       WSttmMpr     iffWi    BM?       UrT*  ^Mtm««,  1fl*i  f  un 


power  Thai  ^icsiche-ftic^ 

at  J   -.^  itc  'i    truq>  :nlt 


:::.  h  ;  IEI0  ■:;..*:;  ■■■:   - 


«*    your    i*Kile-      i  ro  SB Vhz  Forward  a*id 


vitia"  tnuritt  ifi  SEE 


for  Eroucie^hMtiiifl.  cml 


Hams  the  world  over  value  amateur  radio 
products  from  Swan  Electronics.  Among  the 
most    respected    of    these    are    the    unique 


SWAN   SS-2D0A   Transceiver, 

Fully  sc'id-staie.  unique  breed" 
baric  *uning  On  all  five  bands 
end  i^finrte  VSVVB  protection. 
Maintains  up  to  30Q  walls 
P.E.P.  input  on  any  freqviency 
selccted.  ,$799.95 


CYGNET  X200X  PORTABLE 
LINEAR  AMPLIFIER 
To  quadruple!  the  output  of  the  300B 
Cygnet  ae  novo,  simply  add  this 
ro  a  (thing  unit  for  mere  than  a  kilo- 
watt %ti  power.  Complete  witfc  self- 
contained  power  supply  sad  provi- 
sion for  eternal  ALC.  this  Cygnet 
offers  exceptionally  high  efficiency 
and  linearity. S 3-19. 95 


single-sideband  rigs  with  that  "special  some- 
thing" extra  —  like  those  illustrated  here. 


SWAN  LINEAR 
AMPLIFIERS  A 
Mark  II  2000  wall 
P.E.P.  full  legal 
input  power  UTiit  or 
the  1 2O0X  matching 
Cvcnet  1200  watt 
P.E.P.  input  power- 
house with  built-in 
power  supply.  The 
choice  is  yours. 
$849.95 

Additional  Swan  products  include:  fixed 
and  mobile  antennas,  VFO's  telephone 
patch,  VOX,  wattmeter,  microphones  and 
mounting  kits.  As  another  extra  service, 
only  Swan  Electronics  offers  factory - 
backed  financing  to  the  amateur  radio 
community.  Visit  an  authorized  Swan 
Electronics  dealer  for  complete  details  or, 
If  you  prefer,  write:        ^^ 

^af     ELECTRONICS 


RFYTECHnology 


DUPLEXER  & 

CAVITY 

KITS... 


WW 


Now 


available 
for  you 
fully  assembled 
and  tuned! 


•  UPGRADE  YOUR  REPEATER  WITH 
A  RF  TECHNOLOGY  DUPLEXER. 

•  ALL  DUPLEXERS  AND  CAVITIES 
ARE  TEMPERATURE  COMPEN- 
SATED WITH  INVAR®  AND  MEET 
ALL  COMMERCIAL  STANDARDS 

•  ONLY  TOP  QUALITY  MATERIALS 
GO  INTO  OUR  PRODUCTS. 

•  BOTH  KITS  &  ASSEMBLED  DU- 
PLEXERS AND  CAVITIES  ARE 
AVAILABLE  TO  YOU  AT  A  SAVINGS 
TO  YOU. 

Mod.  62-3. ..6  cav.f  2  rat!5.,  insertion 
loss  0.6  db  with   isolation  100  db 

typical;  pwr,  350  w.  Kit  $349 
ea. -Assembled  $439. 

Mod.  4220-3... 4  cav,  220  MHz 
insertion  loss  0.6  db  with  80  db 
isolation  typical;  pwr.  350  w.  Kit 
$249  ea.  -  Assembled  $329. 

Mod.     4440-3...  4     cav.     440     MHz, 

insertion  loss  0.6  db  with  80  db 
isolation  typical;  pwr.  350  w.  Kits 
$249  ea.  -  Assembled  $329, 

Mod.  30  Cavity  Kits:  2  mtr.  $65  ea., 
220  MHz$65ea.,  440  MHz$65ea.,; 
6  mtr.  $115  ea.  Add  $15  for 
Assembled  Kit, 

Also  available:  6  mtr.,  4  cav.  Kit 
$399-Assembled  $499,  2  mtr.  4  cav. 
Kit  $249-Assembled  $329,  440  MHz 
TV  Repeater  Duplexer 

Only   hand  tools   are   necessary   to 

assemble  Kits' 

Send    your    order    to:     Distributor: 

TUFTS      RADIO,      386      Main      St., 

Medford,  Mass.  02155.  Phone  (617) 

395-8280. 

(Prices  FOB.  Medford.  Mass.  All  units  can  be 
shipped  U.P.S-C.O.D  orders  require  S50 
deposit   —Mass  residents  add  5%  sales  tax.) 
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W2AU    BALUN 

THE  APPROVED  LEADING  HAM  AND  COMMERCIAL  BALUN  IN  THE  WORLD  TODAY. 


Now... more  than  ever — 
the  TEMPO  line  means  solid  value 


THE  PROVEN  BALUN 


1.  HAH  DUES  FUli  1  KW  PEP  AND  THEN  SOME.  Broad-Banded  3  to  40  Mc 

2.  HELPS  TVI  PROBLEMS  By  fiedticins  Coix  Line  Radiation 

3.  HOW  ALL  STWHLESS  STEEL  hCAHDWARE.  SQ239  Double  Silver  Plated 
*.  IMPROVES  f/B  RATIO  By  Reducing  Coax  Line  Prtk-Up 

5.  REPLACES  CEHTEfl  IHSULATQfl.  Withstands  Antenna  Pull  ol  0«r  COO  Lbs. 

6.  BU1LT-JN  LICKTHIHG  AflflESTER.  Helps  Protect  Balun  —  Could  'Atso  Save 
Your  Valuable  Gear 

7.  BUILT-IN  HAHG-UP  HQQK.  Idea!  for  (nvfirted  Vees,  Mum-Band  Antennas, 
Dipols,  fleam  and  Q-JSds 

NOW  BEING  USEE  BY  ALL  BRANCHES  OF  THE  U.S.  ARMED  FORCES,  FM, 
RCA.   CIA.   CANADIAN    fjEFE/ISE  OEPT.   PLUS  THOUSANDS   Of   HAttS   THE 
WORLD  OTEfi 
THEY'RE  BUILT  TO  LAS*„. 

BIG  SIGNALS  DON'T  JUST  HAPPEN  — 
GIVE  YOUR  ANTENNA  A  BREAK 

Comes  in  2  models.  1:1  matches  90  or  75  ohm  unbalanced  lean  lift*}  to  SB 
ar  15  olim  balanced  lead.  4:1  model  matches  50  or  75  ohm  unbalanced 
feoai  line)  tu  2GQ  or  300  abm  balancfid  load. 
AVAILABLE  AT  ALL  LEADING  DEALERS.  IF  HOT,  ORDER  DIRECT 

The  big  signal  WZAU  Balun  reflects  the  type  of  quality  [hat  has  kept  our 


10  years. 

The  originator  o 

hoc*. 


the  Bafun  wrtli  a  built-in  lightning  arrester  and  hang  up 


Tempo  VHF/ONE 

the  "ONE"  you've  been  war  ting  for 

No  need  to  wait  any  longer  —  this  is  it!  Whether  you  are  already  on 
2-meter  and  want  someting  better  or  you're  just  thinking  of  getting 
into  it,  the  VHFyONE  is  the  way  tq  go. 

•  FuM  2-meter  band  coverage  (J44  to  148  MHz  for  transmit  and  receive.  ■ 
Full  phase  lock  synthesized  (PLLl  so  no  channel  crystals  are  required.  ■ 
Compact  and  lightweight  —  9.5"  long  x  7"  wide  x.2.25"  high.  Weight  — 
About  4.5  lbs,  *  Provisions  for  an  accessory  SSB  adaptor.  •  5-digit  LED 
receive  frequency  display.  «  S  KHz  frequency  selection  for  FM  operation. 
»  Automatic  repeater  split  —  selectable  up  or  down  for  norma!  or  reverse 
oporation.  ■  Microphone,  power  cord  and  mounting  bracket  included,  • 
Two  built-in  programmable  channels.  *  Alt  so  Fid  state.  «  10  watts  output.  • 
Super  selectivity  with  a  crystal  filter  at  the  first  IF  and  E  type  ceramic  fitter 
at  the  wcorid  (F.  *  800  Selectable  receive  frequencies.  •  Accessory  9 -pin 
socket.  •  $495.00 


TEMPO  SSB  JO  NT.  5J3 
adapter  for  the  T«npj 
VHF/One  —I  i.:Je 
upper  ox  lower  a  tie- 
band.  ■  Flues  di 
into  the  VHF/One  with 
no  modif  icst  tlon. 
"  Noise  blanker  built-in. 
-R.TT  and  VXO  for  full 
frequency  coverage. 
■  5215.00. 


FT  301 
FP301   DIG 
FP301 

FP  301  CID 

FRG-7 

QTR-24 

FT-101-E 

160  10M 

FT-101EE 

160-10M 

FT-101EX 

160-1 OM 

FL-2100B 

FTV-650B 

FTV-250 

FV-10TB 

SP-101B 

SP-101PB 

YO  100 

YD-844 

FA-9 

MMB-1 

RFP  102 

XF-30C 

XF  32  A 

FR-101S 
SOLI  D  STATE 
FR  101   DIG 
SOLID  STATE 


160M-10M  Transceiver  -  200  WPEP  $769 

160M-10M  Transceiver  -  200  WPEP  935 

AC  Power  Supply  125 

AC  P.S.  w/Clock  and  CW  I  D  199 

Genera)  Cov.  Synthesized  Receiver  299 

Yaesu  World  Clock  30 

X  CV  R  W/  P  r ocessor  749 

XCVR  W/O  Processor  659 

XCVR  W/O  Processor 

AC  Only,  Less  Mike  599 

Linear  Amplifier  399 

6M  Transverter  189 

2M  Transverter  219 

Externa!  VFO  99 

Speaker  19 

Speaker/Patch  59 

Monitor  Scope  199 

Dynamic  Base  Mike  29 

Cooling  Fan  19 

Mobile  Mount  19 

RF  Speech  Processor  89 

600  Hz  CW  Filter  45 
8  Pole  SSB  Filter 

forFT-101  49 

160-2M/SW  RCVR  439 

160-2M/SW  RCVR  629 


Accessories: 
FC-6 
FC-2 
FM-1 


6M  Converter 
2M  Converter 
FM  Detector 
Aux/SW  Crystals 
AM-Wide  Filter 
600  Hz  CW  Filter 
FM  Filter 
Speaker 


XF-30B 
XF  30C 

XF-30D 
SP-101B 
FL-101 
SOLID  STATE     160-10M 
TRANSMITTER 
Accessories: 

RFP-101  R  F  Speech  Processor 

MONITOR/TEST  EQUIPMENT 
YC-355D  200  MHz  Counter 

YO-100  Monitor  Scope 

YP-150  Dummy  Load/ Watt  Meter 

YC-601  Digital  Readout 

(101/401  series) 
VHF  FM  Si  SSB  TRANSCEIVERS 


FT-224 

FT-620B 

FT-221 

Accessories: 

MMB-4 


24CH,  2M  FM 
6M  AM/CW/SSB 
2M  AM/FM/CW/SSB 

Mobile  Mount 
(FT-620B,  FT-221) 


30 
40 
20 
5 
45 
45 
49 
19 


545 
89 

229 

199 
74 

179 

249 
449 
629 

19 


FT   101  E  TRANSCEIVER 


Now  You  Can  Receive  The  Weak  Signals  With  The 


that  permits  it  to  be  added  to  virtually 
any  transceiver  with  No  modification. 
No   serious   ham   can  be   without   one. 


Model  PT-2  is  a  continuous  tuning  6-160 
meter  Pre- Amp  specifically  designed  for 
use  with  a  transceiver.  The  PT-2  com- 
bines the  f  eaWes  of  the  well-known  PT 
with  new  sophisticated  control  circuitry 

•  Improves  sensitivity  and  signal-to-noise  ratio. 

•  Boosts  signals  up  to  26  db. 

•  For  AM  or  SSB. 

•  Bypasses  itself  automatically  when  the  transceiver  is  transmitting. 

•  FET  amplifier  gives  superior  cross  modulation  protection. 

•  Advanced  solid-state  circuitry. 

•  Simple  to  install. 

•  Improves  immunity  to  transceiver  front-end  overload  by  use  of  its  built-in  attenuator. 

•  Provides  master  power  control  for  station  equipment* 


osiasa 


MODEL  PT-2 


$69.95 
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HRM  RRDIO/ 


MODEL  12HM4 


CQMMUNICRTIQN5 


ts 


MODEL 

12V4 

600 

102 

612 

107 

12CB4 


THOMSON-CSF 


NPC 


ELECTRONICS 


WET  PRICE 
$19.95 
$20,50 
$24.95 
$27.95 
$28.95 
$29.95 


103R 
*13CB4 

104R 

12/115 

108R 

108RM 

109R 


$39.95 

$41 .95 
$49.95 
$69.95 
$79.95 
$99.95 
$149.95 


I      1— 


NPC  2.5  Amp  Regulated  Power  Supply- 
Solid  State.  Short  Circuit  Protectee. 


Lew  cost  regulate  ?owe:  supply 
quietly  CO nver-s  115  volls  AC  to 
13.5  volts  DC  ±200  millivoJls 
1.5  amps  continuous,  2  5  amps 
reg.  Ideally  suited  for  operating 


ALSO)     Available    as 

home  or  office  base  station. 

13  HM  4  with  built-in 

loudspeaker. 

TYPICAL 

MAXIMUM 

Output  Voltage 
Conlinuous  Current 

13.5    i  .5VDC 
1,5  Amp 

14VDC 

Regulation 

Ripple/Noise 

2.5  Amp 

5  mV  nWS 

lOmVRMS 

Case;  3    fHj  x  4"  fW)  k5%"  f0>  Shipping  Weight: 

3  lbs 

MODEL  107 


NPC  4  /imp  Power 

Supply,  6  Amp  Max. 

SotiG  St^te.  Overload 

Protected 


Functions  silently  in  converting  115  volts  AC  to  12  volts  DC.  A  amps 
continuous,  6  amps  max.  Enables  anyone  to  enjoy  CB  radio,  car  8-1  rack 
cartridge,  cassette  player  or  car  radio  in  a  home  or  office. 

Continuous  Current  (Full  Load)  4  Amp 

Output  Voltage  (No  Load)  1 6  V  max 

Output  V  Mx-.j,  [ftM  LosdJ  12  V  min 

Filling      .     icrtor  IG.QOOuF 

Ripple  ;f        oadj  .5  v  rms 

S^onCr'  .-.  !  Protection  Thermal  Breaker 
Case  ?'  im  *4'.    (WjxSVrD).    Shippirg  Weight:  5  -55. 


MODEL  103B 


NPC  4  Amp  Regulated 
Power  Supply. 
Solid  State.  Dual 
Overload  Protection. 


Converts  115  volts  AC  to  13.6  volts  DC  ±200  millivolts.  Handles  2.5 
amps  continuous  and  4  amps  max.  ideally  suited  for  applications 
where  no  hum  and  DC  stability  are  important  such  as  CB  transmission. 
small  Ham  radio  transmitter,  and  high  quality  eight-track  car  stereos. 
Can  also  be  used  to  Irickle-charge  12  volt  car  batteries. 

TYPICAL  MAXIMUM 

13  6  K2VDC  13.6i.3VDC 

20  mV  50  mV 

ZmVRMS  SmVRMS 

20  -j  Sec 
2.5  Amp 
Z  Amp 
1  Amp 
(O).     Supine  Weghl:  4  lbs. 


Output  Voltage 
Line/Load  Regulation 
Ripple/Noise 
Transient  Response 
Current  Continuous 
Current  bmil 
Current  Fo  I  c  back 
Case.3"IH)x4  <"{iV] 


MODEL  109R 


MODEL  108RM 

NPC  12  Amp  Regulated 

Power  Supply- 

Solid  State, 

3- Way  Protected. 

Current  Meter. 


This  heavy  duty  unit  quietly  converts  115  volts  AC  to  116  volts  DC 
i-200  milllvoHs,  S  amps  continuous,  12  amps  max.  All  solid  state- 
Features  dual  current  overload  and  overvoltage  protection.  Ideally 
suited  tot  operating  mobile  Ham  radio  2  meter  AM-FM-SSB  trans- 
ceivers in  your  home  or  office.  Can  also  be  used  to  trickle  charge  12 
volt  car  batteries- 
TV  pica  i_  MAXIMUM 
13.6    l  2VOC                   13.G    i   3VOC 
ZC  mV                                50  mV 
?.  mV  RMS                          S  mV  RMS 
2C  uSec 
6  Amp 
\?.  Amp 
2  5  Amp 
14  5V                                   15  V 


Output  Voltage 
Lrne/Load  Regulation 
Ripple;  Notse 
Transien!  Response 
Current  ConLtntiOj* 
Cur*ert  Limit 
Current  Foldbac* 
Overvoltage  Protects  an 


Case  - 


[H)x  7W  [W)  x  Pi  '  ID)  Sruppmg  Weighi.  9  5  ids 


MAXIMUM 

13  6    I   3VDC 

100  mV 

tO  mVRMS 


NPC  25  Amp  Regulated  Power  Supply.  £-Way  Protected. 
Output  Voltage  and  Current  Meters. 

Extra  heavy-duty  unit  quietly  converts  1 15  volts  AC  to  13.6  volts  DC  ■  200 
millivolts.  10  amps  continuous,  25  amps  max.  All  solid  state.  Features 
dual  current  overload,  overvoltage  and  thermal  protection.  Ideally  suited 
for  operating  mobile  Ham  radio  and  linear  amplifier  in  your  home  or  oNice. 

Excellent  bench  power  supply  for  testing  and  servicing  of  mobile  commu- 
nications equipment. 

TYPICAL 

Oulput  Voltage  13.6   j   2VDC 

Line/Load  Regulation  50  rftV 

Flippie  Noise  5  mV  RMS 

Transient  Respn-nse  20  jSec 

C'j-renlCcrtmucuS  'OAmp 

Current  Limit  26  Amp 

Over voiiagt;  Protection  W1V  15  V 

Thermal  Overload  ISO  F 

Case.  ^    (Hj  x  9"  (W)x  8'^"  (D>.  Shipping  Weight:  15  Km 

MODEL  104R 

NPC  6  Amp  Power  Supply 
Regulated. 
Solid  State.  Dual 
Overload  Protection. 

Converts  115  volts  AC  to  13.6  volts 
DC  J  200  miilivolis.  Handles  4 
amps  continuous  and  6  amps  max. 
Ideally  suited  for  applications  where 
excellent  DC  siability  is  important,  such  as  CB  transmission,  small  Ham 
radio  V  a  ns  mi  tier,  and  high  quality  eight-lrack  car  stereos.  Can  be  used  to 
trickle- charge  12  volt  car  batteries 

VAXHV..  Vi  TYPICAL 

13  i   ■  2VDC  H3.6  -■  3VOC 

SO  mV  50  mV 

2  mV  RMS  5  mV  RMS 

20  uSec 


ALSO  AVAJLABLE  AS  MODEL  108RA 
WITHOUT  METER  AND  OVE  RVOLTAGE 
PROTECTION. 


Outojt  Voting  e 
Lin='Load  ReguiBtior 

Rippre/Noise 

Trans.-- v,  V    ssonse 

Currml'T'mlrnuOLiS 

Curie-i!  .    ■   : 

Current  -  .i-.ibacV: 

Case:  3-      krij  *  5\"  [Wl  x  6' 


1  Amp 

2  Amp 

'  *Erj    Shppinc  Weight  6  'bs. 


MODEL  12V4 

NPC  1.75  Amp 
Power  Supply, 
3.  Amp  Max. 


Functions  silently  in  convert- 
ing 115  volts  AC  to  12  volts 
DC,  Ideally  suited  for  most 
applications  including  8-track  stereo,  burglar  alarm,  car  radio  and 
cassette  tape  player  within  power  rating 


Continuous  Currem  (Full  Load) 
Oulpur  Voltage  (No  Load) 
Ojtput  Vollage  (Full  Load) 
Filtering  Capacitor 
RippteTFuiiLoad) 
Short  Circuit  Proieclion 


1.75  Amp 
16  V  max 
12  Vmrr 
5,000  uF 
A  V  RMS 
Thermal  Breaker 


Case:  3"  (H)  i-l"  (Wj  x  5'<"  ID).  Shipping  Weignlra  lbs. 


DC.  2,5  amps  continuous.  4  amps 
radio,  car  8- track  cartridge,  cassett 
or  omce. 

Cominucus  Current  (Fun  Load) 
Output  Votiage  (No  Load) 
Oulput  Voltage  (Full  Load) 
Fiitenrtg  CapaclOr 
Ripple  (Fu.i  Load) 
SriortCircu'l  Proteciior 


MODEL  102 

NPC  2,5  Amp 

Power  Supply. 

4  Amp  Max.  Solid  State. 

Overload  Protected. 

Functions  silently  in  conven- 
ing 115  volts  AC  to  12- volts 
max  Enables  anyone  to  enj&y  CB 
tape  player  or  car  radio  in  a  home 

2.5  Amp 
16  V  max 
12  Vmir 
5,000  jF 
.6  V  RMS 
Thermal  Breaker 


Case:  3"  [H]  x  4 V  (W>  x  $W.  [Q).  Sf.-pprig  Wergir:  4  Ids. 


v    S3      j*. 


^r*#©T 


1?  VDC   1M 

u  uo:  i\ 

Output  Voltage  [No  Lcao) 

115  V  RMS 

130  V  RMS 

Output  Voltage  [Full  Load) 

ICC  V  RMS 

115V  RMS 

Frequency  (No  Load) 

53  Hz 

60  H; 

Frequency  (Fu'l  Load} 

54  Hl 

62  Hz 

Power  Co'itnuous 

2C0VV 

Power  Peak 

240W 

Parallel  Connection 

35QW 

All  Values  Are  Typical 

MURINE    &    RV      MODEL  612 


MODEL  12-115 


NPC  12-115  Solid  State  Inverter.  200  W. 

Parallel  Connection  for  Higher  Power  up  to  350  W. 

C^verls  12  iolts  DC  to  ^5  vo!rs  AC  ;«,  60  Hz  output.  2C0  wans  coTn- 
^cus  opernTiDn  with  peak  power  up  :o  240  v/£n?-  Ml  Silicon  sem. conduc- 
tors assure  high  reliaaiftiy  at  excessive  ambient  t^mperaiures  The 
output  voltage  is  a  square  wave  The-  mvener'is  tiqi  recommended 
where  nigh  transients  are  ni>:  tollable 

TU  I2)\b  allows  you  to  have  AC  hou.se  current  m  your  tioal,  ca'  lr-jck, 
camper,  h^use  :railEF,  0'  house  be  at.  V.'ilJ  operate  small  household  appfi- 
ances,  T  V  ,  hand  tools,  electric  shaver.  AC  radios,  and  ligtts  witr-  n 
pov/er  rahng.  Built-in  overload  proteciion 
Case:  &%'  (H)s  7Vz'  (W)  x  5'//'  (D).  Shipping  Weight: 7  lbs. 


Model  612 
Power  Converter 

NPC  612  converts  G  volt 
negative  ground  0f  12  volt 
positive  ground  eleclrical 
systems  to  12  volt  nega- 
tive ground  operation. 
Provides  .'ull  3  amp  con- 
tinuous power  The  in- 
expensive solution  for 
installing  car  radios,  stereo 
a<*s  cassette  tape  playe.-s. 
in  veYcles  wi;ri  6  veil  neg- 
ative ^raund  or  12  voit 
positive  ground  systems. 
Case:2h'  (H)x3"[W)  (5"[D). 
Shipping  Weight:  1  IP. 
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BW 


BARKER  &  WILLIAMSON 


_  model  372  CLIPREAWP_ 


Mode!  372  -  $27.50 


li»pul!i 


5?ii  pping  WaighT 


:■....  i  Ci-j:-  cl  rr/iiinef 


fCOJDCO  oh™ 

ft  ndhcm  is  JO  raitl^fli 

lOda 

50,000  trfi«R» 

3-wtt  rr«!HFl«'  bXTtry. 

BuJi3««»  2U4  (?*  •qumhnl 
I  -3/4"  |J'  *  4-1/3" 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


i-  *nd  >il  jr.r?  t*1 S*  spersted  Ino—  VOX  -  rr.ir 
i-'v^  :  .-i  ■  .  .,  i,  geta^itn  c"  fzm  FrT  cr  man_a 
-  ■!*,»,+/  n;nii  n i^.v}ma-«%  zic-jrdea  wr-s- 
s  f    "lie  ~ -*:pn-i:  po?:^    Woe  AC  o?r-3!.r9 


Model  377 -$17.95 


ipecifhcatjam 

t>0wl'  Rli.oj 

10OO  *  rtli  CYf  1  2000  *  rttt  ESS) 

VSWR 

Lvslfcan  1.15:1.  M»  150  MH* 

Pa*«r  A«qu.  .««,*<, 

O^lSAmi^i,  *3io  1»*ottiftC 

COrVI+ntrrj 

UNF  Typ.SO?39 

Otnt-MiaM 

>i/r*  -  ii(r 

UNIVERSAL  HYBRIDCOUPLER  II  PHONE  PATCH 


_  model  3002W  and  model  3001W_ 


Connect  your  sijtion  10  :ne  lulepricme  lines  Fivs 
3Wi fen  sel enable  modes  giv£  complete  rrumblluy  ror 
patching  [he  station  10  [he  linu  and  lor  tripe  ftrcordmrj  and 
playback  10  or  (rani  the  Nrv?  or  the  nation  The  hybrid 
Circuit  provides  for  ellorlleis  VOX  Opera! ion  of  ihe  phone 
patch,  A  buili-mr  Compwwp  sptKCl*  pjr^nnliMei/limiter 
[rn  Model  3002  W I  increases  tru>  Jcvcl  of  wt|k  uhone  signals 
and  also  prevents  over  mod  utotidn  vvhfln  the  local  t?ipphone 
is  used  as  the  station  microphone  (Thr;  Cnmpwjmp  also 
functions  as  a  preamplifier /lirmter  vvilh  I  he  station 
microphone,  if  desired.) 

■  specification! 


(<gm 


BARKER  &  WILLIAMSON,  INC. 


Model  359  ~  $37.50 


Model  300  2W  with  Compreamp 
-$125.00 


Model  300  1W  without  Compreamp 
-$85.00 


Mic  i-ephcxl*  High  < m)»dariw  ISOjOQQ  oh  mi) 

crytuiordriumk 

Tip*  Hetc-dw  4  ah  ltd 
Output]  to: 

Tr*|rWin»  ftO  D00  OTlill* 

Tap*  R*»nJ»t  0£  magohin 

S.»J  fl~l/2"  k  7-1/3"  *3" 

Snipping  Wtight  3-1/3  Ost 

Pawi  f  9-*o  ft  bitu  fy ,  B vigan  2  Ufc 


Cenwdcn 


*r  •quiTdcm 


.. 


Increase  your 
four  iirrfis.  !> 
address  iysi^iTi  fw 
transistorize:!  Aodu 
all  types  of  1  ran sttv 


effecm-j!   ips;-h  pv*^  up  [i. 

il  mnlt\  ynjr  tppe  tbcp^J)  >  PlLj  il 
im^w.'Sd  perf-.inniic^.  Thii  nvDMitj*. 

Preamplj1ii'/ini!tr  -t  cl-  used  v.-  ■' 
ierf.  Poiver^sa  Sy  a  'z---s  iti^'  ir:a  rV,  .^  ■ 


bsucrv -to  ex:er-T5i   3:i*±r  n^es.    iwalli  w.^--v.'t   ; 
iv  -n^    ."lange^    in    yo^r    :  "3 -■:■■- 1 1 : f.-     Jos'    co«v:i 
Co/rt^/s^.-.ip     -?ei  wee  ^     >c  j-     i u ic  :■;' L  --  -v?     ,■  M..0  ,>. .  < 

nloEr >-;.--e  r--?jt  Don-ectc^.  F:crnt-pz^*':  'o-r-  «  ;.'.i:.-r. 
vet  J  T'V>:f?  ™.e  Csrr.pr&efFp  ivr;i  ■,■■-  _i  w^-: 
Co.-nc-is-;-i  :?4?:  s  sd;-.iic£.';?.  !co 


100 .000  ohms 

5  *nilil**n*  T*  20  itijIUvoIb 

to  da 

60  millivolt! 

BDDOOcrprTH 

9-injtf  IrircotO'  bttvv, 

Burgns  2US  or  jqucntenl 

2-3/1"  )f  3™  »<-1f2" 

6-1/2  pl 

XlsVMri  i*tbj 


COAXIAL  SWITCHES  AND  ACCESSORIES 

for  anienna  seiection  and  RF  swiich-ng 


The*  h.gh^u^l'lY  wvitc^"* 

mdu'.ifr  'or  yrsT.  Cpr"i 

rrj-^e  and  re*ist  .  ly  'r.-— 


ha«  ht  ;f;  sta-^-fl  ^of  tne 

it-rtc-;  yam  Lptiaiwatfiefl  ^exfte 
s^  :  '-V,"j^c«  to  150  Vn!. 


!  -$Li  (^3  !k;v,*i^  a^jpwilM 


S&W  cojy  L31  r«,tr;r«  a-e  i=i  :-«:  k;:  us  with  52-  to  7b- 
otti  ncn-rcoc!i^  "osdi  a-nj  a-e  po^er  rsted  31  100C  ■•w3;i.s 
AM.  2C0O  wjtts  SSS  Cc-r.i-'.z-i  ; -r  JHF  >pe  in:^.-:  :i 
Toss  .5  f»w]!,iiit!e.  and  VSVrF   'i  ress  ir?"    > J?'"  up  lo  150 


a^:.c     :  :^r--_TtJ.-J>  ■-  -n-->:-  x 
c-    pa-tl    rr.„i[trJ     3t.i:   iLr.  *  l; : a 

LJi?   ir^e  seler:!c-   z^al   t<»lo« 


:j:Vti 

■  ;at#-  mconii-v].  aid 
pf  i—n ii  r  tFcafrfCs, 


COAXIAL  SWITCH  SELECTOR  CHART 


PRICE 

Outputs 

Connector 
Placement 

Mounting 

Automate 
Gfuund'ng 

P. ale 

Modal 

Panel 

Wall 

Desk 

fnerrwks 

375 

18.95 

6 

Axiai 

X 

- 

Supplied 

PROTAX  switch.  Grounds  all  except  selected 
output  circuit. 

376 

18.95 

5 

Radial 

X 

X 

X 

Supplied 

PROTAX  switch.  Grounds  ali  except  selected 
output  csfcuit.  Sixth  switch  position  grounds 

*t!  ouiputs. 

S50A 

14.00 

5 

Radial 

X 

X 

DP-5 

550A-2 

12.50 

2 

Radial 

x. 

X 

DP-2 

551 A 

17.50 

2 

Radial 

X 

X 

DP-2 

Special  2  pole,  2-position  switch  used  ro 

switch  any  RF  device  in  or  out  of  series 
connection  m  a  coaxial  hne.  See  figure  (over) . 

556 

.95 

- 

- 

X 

- 

Brackel  only,  for  wall  mounting  of  radial 
connector  switches. 

690 

17.95 

5 

Axial 

X 

DP-5 

590C 

17.95 

5 

Axial 

X 

x 

Supplied 

Grounds  all  except  selected  output  circuit. 

692 

16.50 

2 

Axial 

X 

DP-2 

595 

18.50 

6 

In-line 

* 

* 

* 

Grounds  all  except  selected  output  circuit. 

Fig.  7.  B  <£  W  coil  with 
adjustable  permeable  tuning 
slug. 


Alfred  F.  Stabler  W6AGX 
5521  Big  Oak  Dr. 
San  Jose   CA    952  29 


Tuning  Those 
Big  Antenna  Coils 

--  permeability 


Recent  articles  have 
prompted  me  to  experi- 
ment with  various  antenna 
configurations.  My  QTH  is 
restricted  in  size,  so  my  atten- 
tion has  been  directed  to 
physically-shortened 
antennas.  Since  a  shortened 
antenna  presents  a  capacitive 
reactance,  an  equivalent 
inductive  reactance  is  re- 
quired to  achieve  resonance. 
These  inductors  are  usually 
large,  to  minimize  I^R  losses, 
and,  if  resonant,  have  high  rf 
potentials.  The  standard 
design  solution  is  to  use  an 
air-wound  coil  (B  &  W,  etc.) 
and    to    tune    to    the  desired 


inductance  or  resonant  fre- 
quency, either  by  trial  and 
error  pruning  or  by  shunting 
with  a  transmitting  type  var- 
iable capacitor. 

This  solution  is  fine,  but 
transmitting  variables  are  rare 
and  expensive  and  operation 
during  a  rainstorm  is,  at  best, 
unpredictable.  One  alternate 
solution  is  to  shunt  the  in- 
ductor with  a  capacitor  made 
of  a  length  of  coaxial  cable 
which  yields  15-30  pF  per 
foot,  withstands  high  rf 
voltage,  and  can  easily  be 
made  immune  to  weather. 
The  problem  with  this  tech- 
nique    is     that     tuning     is 
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Fig.  2.  Comparison  of  resonant  frequencies,  with  and  without 
permeable  slug. 
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achieved  by  snipping  length 
from  the  coax  —  and  in 
finding  resonance  one  always 
snips  too  much.  Frequency 
change  requires  repetition  of 
the  capacitance  building  and 
snipping  process. 

Another  way  to  vary  the 
inductance  of  a  coil  is  to  vary 
the  permeability  of  the  space 
inside  the  coil;  it's  a  standard 
tuning  method  for  low  level 
i-f  and  rf  signals.  Although 
variable  tuned  coils  are  not 
commercially  available  for 
large,    high  power  inductors, 


they  can  be  readily  made. 

Fig,  1  shows  a  photograph 
of  a  variable  permeability 
tuned  inductor  that  was  made 
for  a  muitiband  trap  dipole. 
The  inductor  is  a  B  &  W  No, 
3053  that  has  an  inductance 
of  12.5  uH.  The  permeable 
slug  is  an  Amidon  MV-1 25, 
12  x  100  mm  ferrite  rod 
($1.25).  The  supporting 
material  is  a  1-1  /8"  diameter 
cioset  pole  with  a  1/2" 
diameter  hole  drilled  through. 
Once  tuned,  by  sliding  the 
ferrite  rod  in  or  out  of  the 


hole  in  the  wood,  the  rod  is 
held  in  place  with  a  dab  of 
silicone  rubber  sealer.  For 
retuning,  this  seal  can  be 
broken,  the  rod  readjusted 
and  then  resealed. 

Fig.  2  shows  a  curve  of  the 
measured  inductance  varia- 
tion possible  with  this  ferrite 
rod  and  coil  combination. 
Note  that  over  the  frequency 
range  tested  the  ratio  of  max- 
imum to  minimum  frequency 
is  essentially  constant,  indi- 
cating that  the  permeability 
of  the  ferrite  does  not  change 


over  this  range  (it  probably 
decreases  at  higher  fre- 
quencies). 

I  have  used  this  construc- 
tion technique  on  several 
antenna  projects  for  traps, 
loading  coils  and  for  a  high 
power,  plate  tank  circuit.  The 
Q  of  the  coils  remains  very 
high  and  there  is  negligible 
loss  in  the  ferrite,  even  at 
high  power  levels.  If  the 
wooden  ferrite  rod  guide  is 
boiled  in  wax  or  replaced  by 
plastic,  the  unit  will  be  imper- 
vious to  weather.  ■ 


The  Realistic  Weather- 
radio  (Cat  #12-162)  is 
available  from  Radio  Shack 
stores  for  a  low  price,  and  can 
be  quite  easily  converted  to 
two  meter  FM. 

The  receiver  uses  an  rf 
stage  and  a  combination 
mixer/oscillator.  It  has  posi- 
tive ground,  and  either  nine 
or  twelve  volts  may  be  used, 
with  better  sensitivity  from 
12. 

Remove  the  back  cover, 
battery,  and  two  Phillips 
screws.  Remove  the  antenna, 
hold  the  board  at  the  rear 
near  the  speaker  hole,  and  lift 
up  and  out.  There  are  two 
slotted  tabs  at  the  front  of 
the  case  near  the  thumbwheel 
controls;  the  cement  on  these 
breaks  easily  while  removing 
the  board. 

View  the  printed  circuit 
side  and  solder  a  10  pF 
capacitor  across  L1,  L2,  and 
L4.  The  radio  is  supplied  with 
a  complete  schematic  which 
may  be  helpful.  Any  good  10 
pF  capacitors  should  work  as 
long  as  they  fit  with  short 
leads,  preferably  less  than  a 
quarter  inch.  Either  a  ceramic 
or  small  mica  should  do.  L1  is 
the  tuned  rf  stage  input  coil, 
L2  the  rf  stage  output,  and 
L4  is  the  oscillator  coil.  The 
latter  requires  the  most  care 
in  adjustment. 

Remove  the  beeswax  from 
the    coils    and     replace    the 


Reprinted  from  The  Link,  Bulle- 
tin of  the  Buffalo  Amateur  Radio 
Repeater  Association,  Inc. 


Casey  Pustehiik  W20SW 
1133  Center  Rd. 
Buffalo  NY  14224 

Richard  Haungs  W2UJR 
11315  CaryRd, 
Alden  NY  14004 


The  2m  Mod  Squad 
Tackles  the  Weatherradio 


-  -  and  wins ! 


board  into  the  case.  Compress 
the  coils  to  increase  their 
inductance. 

The  circuit  tunes  with  a 
varactor  diode.  Set  the  tuning 
pot  to  midpoint  and  com- 
press the  coils.  You  should 
expect  to  hear  aircraft 
images.  When  properly 
adjusted,  the  tuning  should 
cover  approximately  2  MHz, 
from  146  to  148  MHz.  Adjust 
LI  and  L2  for  maximum  sen- 
sitivity after  the  oscillator  has 
been  set.  ■ 


TRANSFORMER 
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5  KW  PEP  INPUT 


WITH  THIS  NEW  BALUN 


On  all  bands  160  to  10  meters. 

Runs  coo!  as  a  cucumber  at  its  CCS 

fating   of  2   KW  [Continuous  output 

power  through  the  balun  at  matched 

load). 

4"  dia.  Wt.  24  oz.  $32.50  PPD. 

AND  FOR  FULL  LEGAL  POWER 

the  time  tested  Model    1K  balun   is 
still  available.  Rated  at  1  KW  CCS  (3 
KWPEP  input). 
TA"  dia.  Wt.  9  oz.  $16.95  PPD. 


ONLY  PALOMAR  BALUNS 
HAVE  ALL  THESE  FEATURES 

Toroidal  core  for  highest  efficiency. 
Teflon  insulated  wire  to  prevent 
arc-over.  OK  for  tuned  feeders. 
Stain  fess  steel  eye  bo  Its  take  antenna 
tension.  Won't  rust,  won't  pull  apart. 
Epoxy  filled  case.  Absolutely  water- 
proof. 

Lightning  protection  built-in. 
Wideband  1.7  to  30  MHz. 
Hang-up  hook  provided. 
Now  available-   in  either   1:1   or  4:1 
ratio.    1:1    ratio    matches   50   or  75 
ohm  coax  to  50  or  75  ohm  balanced 
load  (dipoles  and  inverted  Vees).  4:1 
ratio  matches  50  or  75  ohm  coax  to 
200  to  300  ohm  balanced  load. 


Free  descriptive  brochure  on  request. 

Order  direct. 

Model  2K  $32.50     Model  1 K  $16.95 

Center  insulator  without  balun  $7.95 

Postpaid  U.S.  &  Canada. 

Specify  ratio  1:1  or  4:1 

California  residents  add  6%  tax. 

Send  check  or  money  order  to: 


ecr-encu 

irst  name  I  in  solid  state  ^|  ^ 


THE  FIYI  LEADER 


> 


2  METER  £0»    220  MHZ  fc« 
6  METER  g^   440  MHZ 


FEATURING  THE.. 


? 


HR-2B 


12  Channels 

1 5  Watts 

$22900  Amateur  Net 


The  Master  in  2  Meter  FM 

Positive  performance  at  a 
practical  price  makes  our 
HR-2B  tops  on  2  meters. 
Individual  trimmer  capacitors 
give  bull's-eye  accuracy  for 
working  repeaters  or  point-to- 
point.  The  .35mV  sensitivity  and 
Hi/Lo  power  switch  insure  your 
hearing  and  being  heard  .  .  .  clearly 
and  reliably  .  .  .  the  Regency  way. 


AND  THE 


12  Channels 
1 0  Watts 
^$34900  Amateur  Net 


UHF-The  Ultimate  in  FM 

440  is  fresh  .  .  .  it's  new  .  .  . 

and  with  our  HR  440  you  can 

use  UHF  without  using-up  your 

budget.  So,  pioneer  some  new 

ground !  Put  a  compact  HR  440 

under  your  dash  or  at  your  desk. 

It's  the  best  way  to  usher  yourself 

into  UHF. 


A 


C^T^enCy    ELECTRONICS,  INC. 


7707  Records  Street 
Indianapolis,  Indiana  46226 
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Nor  her  t   Adsit 
2905  Yorkshire 
Warren  Ml    4S093 


Design  Your  Own  PC  Boards 


--  the  styrofoam  solution 


Whether  you  are  an 
oid  hand  at  the  de- 
sign of  original  PC  boards,  or 
you  are  about  to  embark 
upon  your  first  masterpiece 
of  copper  and  phenolic,  the 
method  of  PC  board  design 
and  construction  described 
here  will  show  you  how  to  go 
from  schematic  diagram  to 
etched  board  with  a  mini- 
mum of  headaches. 

You  don't  have  to  be  a 
genius  to  design  PC  boards; 
afl  it  takes  is  a  little  time, 
logic  and  common  sense,  in 
this  article  Til  try  to  show 
how  to  cut  down  on  the  time 
it  takes  to  design  PC  boards 
and  make  it  easier  to  visualize 
the  routing  of  foil 
connections  between 
components. 

If  you've  got  a  schematic 
of  that  great  project  youVe 
been  drooling  over  for 
months,  but  have  balked  at 
the  idea  of  making  PC  boards 
for  it,  welcome  to  the  club.  A 
schematic  diagram  is  one 
thing,  but  turning  that  mass 
of  criss-cross  connections  on 
paper  into  a  PC  board  with 
winding  foil  patterns  is 
another. 

Have  no  fear  .  .  .  after 
reading  this  article,  you  will 
be  a  veritable  master  of  PC 
board  design.  A  few  easy  to 
get  household  items  will  turn 
you  into  a  seasoned  veteran 
in  the  war  against  point-to- 
point  wiring.  Put  away  your 
vectorboard  and  take  up  your 
copper   laminate  and  etching 


solution! 

With  the  method  usually 
tised  for  PC  board 
construction,  four  main  steps 
are  used. 

1 .  Layout  and  design  work 
on  paper. 

2.  Transfer  of  paper  design 
to  a  suitable  template. 

3.  Application  of  resist  to 
the  board  in  conjunction  with 
the  template. 

4.  Etching  the  board. 

Using  the  m  ethod 
described  here,  the  first  two 
steps  are  combined,  the  third 
is  eliminated  and  the  fourth  is 
carried  out  in  the  normal 
manner. 

The  biggest  problem  I  had 
was  the  design  layout  of 
components  and  the  routing 
of  the  foil  connections 
between  them.  One  day  while 
trying  to  create  a  layout  for  a 
10/15  meter  preamp,  I 
noticed  a  vase  of  artificial 
flowers.  The  ends  of  the 
flowers  were  stuck  in  a  piece 
of  styrofoam  sitting  at  the 
bottom  of  the  vase  to  hold 
them  upright  and  in  place.  In 
my  frustration  of  trying  to 
design  the  preamp  layout  I 
mumbled  to  myself,  "I  wish  I 
could  just  stick  components 
on  the  board  like  that"  .... 
grumble,  grumble  . . .  one 
nanosecond  later  lights 
started  flashing  around  my 
head  and  sirens  began  to  wail. 
"EUREKA!"  J  shouted,  "I 
HAVE  IT!" 

Thundering    my    way    up 


the  stairs,  past  the  frightened 
and  cowering  dog,  I  ran  into 
my  room  and  dug  out  a  small 
piece  of  styrofoam.  I  cradled 
it  carefully  In  my  hands  and 
placed  it  reverently  on  my 
work  table,  for  it  was  the 
salvation  of  my  patience  and 
sanity. 

After  thanking  the  gods 
for  my  redemption  from 
mental  anguish  and  after 
banging  my  head  three  times 
on  the  floor  in  the  general 
direction  of  Mecca,  I  began  to 
perfect  a  method  for  simple 
and  inexpensive  PC  board 
design  and  censtruction. 

The  idea  was  this:  Why 
spend  hours  measuring  the 
distance  between  component 
leads,  drawing  diagrams  and 
layouts  on  paper,  carefully 
cutting  out  templates  and 
then  applying  etch-resist 
when  there  is  an  easier  way? 

All  you  need  to  make  a  PC 
board  of  any  complexity  and 
of  any  size  are  the  following 
easy  to  get  items: 

1 .  One  piece  of  styrofoam. 

2.  One  roll  of  wide 
masking  tape. 

3.  A  few  felt  tip  pens. 

4.  One  used  razor  blade, 

The  styrofoam  can  be  of 
any  size  but  a  piece  about  6" 
by  12"  can  be  used  for  all 
your  projects.  The  felt  pens 
must  be  able  to  write  on 
masking  tape  and  should  be 
of  different  widths. 

If  you  have  all  the  items 
mentioned,  you  are  ready  to 


design  your  PC  board  layout. 

The  first  step  is  to  take  the 
PC  board  you  are  planning  to 
use  and  place  it  oh  top  of  the 
styrofoam.  Mark  around  the 
edges  of  the  board  with  a  felt 
tip  pen  so  you  have  an 
outline  of  the  board  on  the 
styrofoam. 

Next  take  the  masking 
tape  and  put  it  right  on  top 
of  the  styrofoam  to  fill  in  the 
outline  of  the  board 
completely.  Now  stick  the 
leads  of  all  your  major 
components  through  the  tape 
and  into  the  foam  in  the 
positions  you  want  them  to 
be  on  the  board*  This  will 
hold  them  in  place  and  now 
you  can  find  convenient 
locations  for  your  capacitors, 
resistors,  etc. 

With  all  the  components 
sitting  there  in  front  of  you 
just  as  they  would  be  on  the 
actual  PC  board,  draw  the  foil 
connection  patterns  with 
your  felt  tip  pens  from 
component  to  component  as 
you  wish  them  to  be  on  the 
actual  PC  board.  Make  sure 
you  draw  the  foil  connections 
the  exact  width  you  want 
them  to  be  on  the  actual  PC 
board;  this  is  important 
because  it  eliminates  making 
a  template,  as  we'll  see  later. 

With  this  method  you  can 
even  make  those  fancy  little 
round  foil  lands  with  the  hole 
in  the  center  that  professional 
PC  board  designers  use.  Just 
whirl   your  felt  pen   around 
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If  you  are  PLANNING  TO  PURCHASE  A  NEW  TRANSCEIVER,  why  not  GET  THE  BEST?  You  should  give 
serious  consideration  to  the  new  Hy-Gain  3750  Transceiver.  With  it  you  can  expect  superior  performance  that  will  surpass 
the  demands  of  even  the  most  experienced  amateur. 

The  advantages  of  the  new  3750  are  many.  For  starters,  more  operating  frequencies  to  choose  from  means  more 
operating  fun  for  the  serious  radio  amateur.  With  160  meters  fast  becoming  the  favorite  of  more  operators  each  day,  the 
addition  of  this  band  to  your  shack  can  only  add  to  your  enjoyment  of  your  favorite  hobby.  Not  only  more  frequencies, 
but  also  the  greater  accuracy  of  the  digital  readout  make  operating  the  3750  a  real  pleasure.  With  readout  to  100  Hz  and 
WWV  receive  for  calibration,  you  always  know  exactly  where  you  are.  As  an  added  bonus,  there  is  also  a  memory  circuit 
which  will  allow  you  to  return  to  an  interesting  spot  on  the  band  without  writing  down  the  frequency.  With  the  optional 
3855  VFO  you  can  split  TX/RX  frequencies  for  operating  DX.  The  3855  also  has  provision  for  adding  up  to  seven  crystal 
controlled  channels. 

The  3750  is  a  pleasure  to  operate,  but  it  is  a  dream  to  listen  to.  You  will  never  again  be  annoyed  by  the  roar  of  a 
cooling  fan.  The  three  tubes  are  cooled  by  a  fan  that  is  not  only  whisper  quiet,  but  is  also  standard  equipment.  And,  you 
can  forget  about  image  and  spurious  response  problems  thanks  to  the  narrow  band  SSB  crystal  filter  in  the  first  if. 
Intermodulation  and  cross  modulation  performance  are  enhanced  through  the  use  of  dual-gate  MOS  FETs  at  all  critical  rf 
amplifier  and  mixer  stages.  To  help  cut  down  the  strength  of  the  OM  using  the  California  kW,  a  handy  rf  attenuator  is 
included.  For  CW  operators,  the  selectivity  is  -6  dB  @  400  Hz  and  -66  dB  @  1.8  kHz. 

The  same  high  standard  of  performance  is  found  in  the  Transmitter  section!  Average  power  output  is  kept  at  a  high 
level  through  the  use  of  an  audio  compression  circuit  and  automatic  level  control.  The  microphone  compression  circuit 
gives  20  dB  of  audio  compression  and  the  ALC  provides  an  additional  20  dB  to  prevent  "flat  topping"  and  transmitted 
adjacent  channel  splatter.  To  help  reduce  the  QRN  from  the  neighbors  over  the  subject  of  TVI,  a  low  pass  filter  is  included 
in  the  output  state.  Speaking  of  the  output  stage,  it  uses  two  specially  developed  S-2002  tubes  for  high  peak  power  output 
with  maximum  plate  dissipation  characteristics.  The  VFO  section  of  the  3750  delivers  an  exceptionally  stable  signal.  Drift 
is  less  than  500  Hz  from  turn-on  to  10  minutes  and  less  than  100  Hz  after  a  30  minute  warm-up. 

Other  features  include  a  noise  blanker,  VOX,  and  side-tone  circuits.  All  stages  have  been  by-passed  and  tightly  sealed 
to  improve  performance  and  reduce  internally  generated  "birdies"  to  the  minimum  possible. 

The  advanced  features  of  the  HY-GAIN  3750  make  it  quiet  a  bargain  at  only  $1895.00.  For  more  information,  or  to 
place  an  order,  call  TOLL  FREE  800-251-6771.  In  Tennessee,  call  800-262-6706.  Master  Charge  and  BankAmericard  are 
welcome. 


G&S  MARKETING  ASSOCIATES 

P.O.  Box  165 

Algood  TN  38501 

Call  Toll  Free  800-251  -6  77J 

In  Tennessee  call  800-262-6706 
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the  component  lead  where  it 
meets  the  tape.  This  creates  a 
circle  around  the  lead  and 
leaves  a  portion  in  the  center 
that  is  unmarked  which  you 
can  use  as  a  guide  for  your 
drill  bit  when  you  drill  the 
holes  in  the  board.  If  you 
wish,  you  may  make  extra 
wide  patterns  for  the 
common  or  ground 
connection  on  the  board,  or 
extra  wide  bus  bar 
connections  simply  by  using  a 
felt  pen  with  a  wider  tip. 

If  you  goof  someplace  in 
the  process  of  making  the  foil 
patterns  on  the  tape,  either 
remove  the  tape  and  parts 
from  the  foam  and  put  down 
fresh  tape  exactly  as  you  did 
earlier  or  remove  the  parts 
from  the  tape  and  then  use  a 
damp  cloth  to  wipe  off  the 
ink  from  the  tape  and  start 
over. 

Once  you  have  finished 
your  layout  on  the  foam  and 
the  foil  patterns  on  the  tape 
are  as  you  wish  them  to  be, 
remove  all  the  parts  you  had 


put  into  the  foam  and 
carefully  peel  off  the  masking 
tape.  Now  place  this  strip  of 
tape  on  the  foil  side  of  your 
PC  board.  If  some  small 
pieces  of  styrofoam  stick  to 
the  tape  when  you  peel  it  off, 
just  use  your  fingernail  or 
razor  blade  to  remove  them. 

Now  use  the  razor  blade  to 
cut  away  all  portions  of  the 
tape  which  are  not  colored. 
These  portions  will  be  etched 
away  when  you  put  the  board 
in  the  etching  solution.  The 
tape,  that  is  left  on  the  board 
is  your  foil  pattern.  This  tape 
will  function  the  same  as 
the  etch-resist  coating  you 
normally  would  use. 

Remember,  there  are  no 
templates  to  make.  Just  cut 
away  the  portions  of  the  tape 
you  wish  to  be  etched. 
Simple,  isn't  it? 

If  everything  has  gone 
according  to  schedule,  you 
have  before  your  very  eyes 
the  semi-finished  product  of 
your  labors.  All  that  remains 
to  be  done  is  to  put  the  board 


in  the  etching  solution  and 
drill  the  holes  for  the 
components  in  the  usual 
manner. 

As  I  am  sure  you  will 
realize,  this  method  of  design 
and  construction  has  some 
very  appealing  points  in  its 
favor: 

inexpensive 

There  is  no  need  to  spend 
hard-earned  money  on 
etch-resist  or  preformed 
stick-on  lands  and 
connections. 
Easy 

The  layout  of  components 
and  connections  is  right  in 
front  of  you  to  better 
visualize  exactly  how  foil 
connections  should  be  made. 
Flexible 

This  method  can  be  used 
for  ail  your  projects  no 
matter  how  complex  or 
simple  they  may  be.  If  you 
decide  to  modify  or  delete 
any  portions  of  your  circuit, 
the  changes  can  be  made 
more  quickly  and  easily  using 
this  method  than  the  normal 


design     and     construction 

method. 

A  vaiia  biiity  of  Parts 

Every  piece  of  material 
needed  should  be  lying 
around  your  house 
someplace.  If  you  find  you 
don't  have  a  needed  item  and 
you  must  buy  it,  it  can  be 
found  at  a  drug  store,  hobby 
shop  or  department  store  for 
a  cheap  price.  Perhaps  you 
don't  have  any  styrofoam  — 
well,  try  digging  through  the 
boxes  and  crates  lying  around 
outside  in  the  back  of  any 
drug  store  or  department 
store.  The  foam  is  used  as  a 
packing  filler  and  shock 
absorber  for  goods  during 
shipment.  If  you  work  it 
right,  the  cash  outlay  for  all 
the  things  needed  will  be 
exactly  zero. 

After  reading  this  article 
you've  got  no  excuse  to  moan 
and  complain  about  the 
supposed  complexity  and 
cost  of  making  PC  boards.  So 
go  and  dig  out  your  favorite 
schematic  and  get  to  work  I  ■ 


Looking  I/Vest 


from  page  13 

John:    'That's   unfortunate.  We've 
been  able  to  pretty  much  stem  that  in 


my  area.  In  fact,  I  don't  think  we  have 
any  bananas  on  any  of  our  repeaters 
at  the  present  time.  We  have  had  some 
pretty    good    cases    and    in    one    in 


NHS    A 

"Btg  Jim  "  Davis  WBQSQP/6  of  KHJ  radio  listens  intently  to  John's  program. 


particular  they  were  able  to  break  up 
a  whole  ring.  We  got  the  local  police 
in  on  it;  the  guy's  basement  was 
loaded  with  all  kinds  of  land  mobiles, 
CEs,  amateur  and  everything  else.  But 
the  amateurs  have  pretty  much  done 
the  investigatory  work  and  have  been 
very  successful  at  it.  This  story  that  I 
heard  at  dinner  tonight,  about  the 
Happy  Fliers,  now  there's  a  real  con- 
tribution that  amateurs  are  making  to 
technology,  so  maybe  the  solution  iies 
right  within  the  amateur  community." 
(Note:  The  Happy  Fliers,  a  group  of 
flying  amateurs,  have  developed  some 
rather  interesting  DF  equipment  and 
techniques  for  its  use.  More  on  this  in 
future  LW.) 

We  could  go  on  for  pages  and  pages, 
but  as  usual  we  are  wefl  past  the 
normal  length  of  this  column.  I 
sincerely  hope  though  that  through 
our  coverage  these  past  two  months, 
you  all  have  gained  a  bit  of  insight 
into  John,  his  ideas,  and  his  feelings 
about  the  service  he  administers. 
There  is  no  doubt  in  my  mind,  after 
getting  a  chance  to  meet  him  and  hear 
first  hand  what  he  has  to  say,  that  he 
not  only  genuinely  loves  amateur 
radio,  but  also  has  a  heck  of  a  lot  of 
respect  for  each  of  us  within  the 
amateur  service.  He  trusts  us,  trusts  in 
our  integrity  as  individuals  to  abide  by 
the  rules  and  regulations  and  to  use 
that  special  inner  respect  that  seems 
to  be  the  intangible  aspect  of  bearing 
an  amateur  callsign  to  influence  others 
property  in  that  same  direction. 
Above  all,  he  feefs,  as  I  do,  that  your 


individual  and  collective  obligation  to 
be  "thinking  forward-looking  ama- 
teurs" never  ends;  looking  toward  the 
ftuture  and  planning  for  it  is  just  as 
important  an  obligation  for  you  and 
me  as  properly  maintaining  and 
operating  our  stations. 

In  the  end,  it  comes  down  to  this: 
If  we  as  amateurs  sincerely  want  fewer 
regulations,  then  we  must  each  be 
prepared  to  assume  the  burden  of 
responsibility  that  this  entails.  We 
must  each  work  toward  being  model 
citizens  within  the  amateur  com- 
munity and  provide,  on  an  organized 
level,  a  constant  flow  of  ongoing 
feedback  to  the  Commission  and  John 
so  that  he  can  thereby  know  exactly 
what's  happening  where,  how  well 
things  are  going,  and  what  can  be 
done  to  improve  things.  One  sugges- 
tion I  might  make  is  to  put  John  on 
your  radio  club  newsletter  mailing  list, 
as  this  is  a  vital  source  of  local  level 
information.  Another  is  to  always 
offer  alternative  ideas  when  com- 
menting on  pending  dockets.  Saying 
you  do  not  like  something  is  all  well 
and  good;  but  from  where  in  heaven 
are  John  and  his  associates  within  the 
Amateur  and  Citizens  Division  sup- 
posed to  find  the  proper  answer  unless 
it  comes  from  you?  For  indeed,  it  is 
you  who  are  the  true  future  of 
amateur  radio.  It's  a  responsibility 
that  goes  far  beyond  that  piece  of 
paper  you  proudly  exhibit  on  the 
watt  Your  license  is  more  than  just  a 
badge  of  pride,  it's  a  badge  of  respon- 
sibility! 
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Kenwood's  TS-520  has  sold  itself  to 
thousands  of  amateurs  the  world 
over. 

The  value  of  its  features  and  specifi- 
cations are  obvious.  But  just  as  impor- 
tant is  the  kind  of  quality  that  Kenwood 
builds  in.  Hundreds  of  testimonials  on 
the  air  attest  to  its  performance  and 
dependability.  You  probably  have 
heard  of  some  of  the  same  glowing 
praise. 

The  TS-520  operates  SSB  and  CW  on 
80  through  10  meters  and  features 
built-in  AC  and  12VDC  power  supply. 


ry  TS-B20 

(Specifications 

FREQUENCY  RANGE:  1.3-29.7  MH* 

(160-10  meiers) 
MODES:  USB.  LSB.  CW,  FSX 
INPUT     POWER:  200W  PEP  on  SSB 
160  W  DC  on  CW 
100  W  DC  on  FSK 
ANTENNA  IMPEDANCE:  50-75  ohms,  unbalanced 
CARRIER  SUPPRESSION:   Betier  than  40  dB 
SI0EBAND  SUPPRESSION:   Better  than   50  dB 
SPURIOUS  RADIATION:  Greater  theft  -60  dB 

(Harmonics  more  than  -40  dB) 
RECEIVER  SENSITIVITY:   Better  than  0.25uV 
RECEIVER  SELECTIVITY: 
SSB    2.4  kHz  f-6  dB) 

4.4  KHz  (-60  dB) 
CW*  0.5  kHz  (-6  dB) 
1.6  kHz  (-60  dB) 
•(with  cpiiona!  CW  filter  installed) 
IMAGE  RATIO'  160-15  meters:   Betier  ;han  60  dB 
10  meters:  Beiier  ;han  50  dB 
IF  REJECTION:     Better  than  80  dS 
POWER  REQUIREMENTS:    1207220  VAC. 
50/60  H*.  13.8  VDC  (with  optional 
DS-1A  DC- DC  converter) 
POWER  CONSUMPTION:   Transmit :  280  Watts 

Receive:  26  Watts  theaters  ofl) 
DIMENSIONS:    13-1/8"  W  x  S"  H 

x  13-3M6"  0 
WEIGHT:   35,2  lbs  {16  kg} 
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TS-520 

pecifications 


MODES:  USB.  LSB.  CW 

POWER-  200  waits  PEP  input  on  SSB.  I60vta:ts 

DC  npLt  on  CW 
ANTENNA  IMPEDANCE:  50V5  Ohms. 

unbalanced 
CARRIER  SUPPRESSION:  Better  than  -45  d8 
UNWANTED  SIDEBAND  SUPPRESSION:  Better 

than  -40  dB 


HARMONIC  RADIATION:  Better  than  -40  dB 
AF  RESPONSE:  400  to  26CO  Hz  (-6  dB) 
AUDIO  INPUT  SENSITIVITY:  0.25uV  for  10  dB 

CS+jNVN 
SELECTIVITY:  SSB     2.4  kHz  (-6  dB).  4.4  kHz 

(-60dB)CW    0.5  kHz  (-6  dB),  1.5  kH* 

(-60  dB)  (with  accessory  filter) 
FREQUENCY  STABILITY;  100  Hz  per  30 

minutes  after  warrnup 


IMAGE  RATIO:  Bene-  than  50  dB 
IF  REJECTION'  Better  than  50  dB 
TUBE  &  SEMICONDUCTOR  COMPLEMENT: 
3  tunes  (2  x  6146B.  I2BY7A).  1  IC,  IS 
FET.  44  transistors,  34  diodes      ' 
DIMENSIONS:  13.1"  W  x  5.9"  H  x  13.2"  D 
WEIGHT:  35.2  lbs. 


KENWOOD'S  TS-700A 

finally  fulfills  the 
promise  of  2 -meters... 
more  channels,  more 
versatility,  tunable  VFO, 
SSB-CW  and,  best  of 
all,  the  type  of  quality 
that  has  placed  the 
Kenwood  name  out  front. 


BLAH*  radio 


Inc. 


8400  N.  Pioneer  Parkway,  Peoria  I L  61 61 4,  Phone  309-691-4840  ■ 
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Bruce  Fette  WA7NMO 
231 0  W.  Del  Campo 
Mesa  AZ  85202 


Hamming  by  Laser 

-  -  modulating  them  isn't  easy 


Through  a  stroke  of  iuck, 
my  professor  loaned  me 
a  Spectra  Physics  helium- 
neon  one  milliwatt  laser  for 
two  weeks  —  an  ideal  oppor- 
tunity for  a  ham  to  get 
hands-on  experience  with  the 
old-fashioned  but  up-and- 
coming  communication 
medium,  "optics." 

Lasers  have  found  many 
applications  in  science  and 
industry,  from  measuring 
stress,  to  3D  imaging,  to 
distance  measuring.  It  is  not 
novel  to  send  voice  (or  other 
messages)  over  a  laser  or 
other  light  beam,  but  my  two 
week  experiment  might  pro- 
vide food  for  thought  for 
other  ham  projects. 


Fundamentals 

Helium-neon  lasers,  for  all 
practical  purposes,  put  out 
only  a  single  color  of  light 
(6328  Angstroms).  It  is  this 
monochromaticity  (single 
color)  which  allows  differ- 
ential measurement  of  small 
distances,  by  additive  or 
destructive  addition  of  light 
waves,  as  well  as  3D  imaging 
(holography).  They  also  put 
out  an  extremely  narrow 
beam  of  light,  in  comparison 
to  that  of  a  flashlight.  So 
narrow,  in  fact,  that  even  this 
inexpensive  unit' diverges  to 
only  6"  in  diameter  at  400 
feet,  or  6.4'  at  1  mile.  That  is 
a   beamwidth   of   .069°    (4.1 


v* 


Close-up  of  mirror  and  C-ciamp  mounted  on  speaker  at 
transmitting  end,  73  Magazines  are  used  to  shim  elevation  of 
reflected  light  beam}  which  may  be  seen  in  center  of  mirror, 

134 


minutes).  That  is  a  much  nar- 
rower beamwidth  than  my 
16  element  2  meter  coilinear. 
In  fact,  it  is  so  narrow  that 
you  cannot  possibly  hold  it 
steady  enough  in  hand  to  use 
it  to  communicate  1  mile. 
You  must  use  a  tripod  or 
other  adjustable  rigid  mount 
to  perform  almost  any  experi- 
ment with  it. 

One  milliwatt  does  not 
seem  like  much  power  out- 
put. Compare  that  with  a 
flashiamp:  6  volts  x  .25  Amps 
x  .10  efficiency  =  150  mW 
output.  Yet  at  400  feet  (the 
length  of  my  street),  the  laser 
appears  much  brighter, 
because  of  its  narrow  beam. 
The  laser  incident  energy  is  1 
mW/182  cm2  =  .0055 
mW/cm2,  while  the  flashlight 
energy  (a  very  good  one)  is 
150  mW/291863  cm2  = 
.0055  mW/crrA  The  laser  is 
10  times  brighter  at  400  feet. 
Danger?  Weil,  1  milliwatt  is 
completely  safe  impinging  on 
your  hands  or  fingers.  But 
don't  look  directly  into  the 
beam  from  closer  than  V2 
mile.  Concentrated  laser  light 
can  and  will  destroy  the 
visual  acuity  of  the  retina. 
Also,  be  careful  to  avoid 
looking  accidentally  at  reflec- 
tions off  mirrors. 

Modulation 

Now  for  the  ham  radio 
application.  There  are  several 
ways  to  modulate  a  laser:  1 ) 


amplitude  modulation;  2) 
pulsewidth  modulation;  3) 
polarization  modulation;1 
and  4)  spatial  modulation 
(angular  deflection).  Let's 
examine  each. 

Amplitude  modulation  of 
the  laser  is  possible  by  vary- 
ing the  current  through  the 
laser  tube.  Modulation  is  ade- 
quately linear  ..over  a  current 
range  of  1  mA  to  5  mA.2 
This  current  modulation  is 
accomplished  by  modulating 
the  6000  V  supply2  with  a 
high  voltage  tube. 

Pulsewidth  modulation  of 
the  laser  may  "be  accom- 
plished by  switching  the 
supply  voltage  to  the  laser 
tube  on  and  off.  If  done  at  a 
constant  frequency,  with  the 
"on  time"  duration  varied 
proportionally  to  the  modula- 
ting voltage,  100%  linear 
modulation  is  possible.  In 
addition,  for  long  distance 
communication,  an  i-f  strip 
amplifier  tuned  to  the  repeti- 
tion rate  of  the  on /off 
switching  can  be  used  to 
amplify  the  output  of  a 
photomultiplier3  to  usable 
levels.  You  might  cleverly 
choose  455  kHz  as  a  pulse 
repetition  rate,  thus  making 
an  old  transistor  radio  a  prac- 
tical i-f  amplifier.  Com- 
mercially available  100% 
modulated  lasers  only  have  an 
.  upper  repetition  rate  limit  of 
100  kHz,1  so  455  kHz  would 
require  customization. 


EQUIVALENT 
ROTATION  ARM 
OF  MIRROR- 
SPEAKER 


H 


VOICE  CO!L  DRIVE 


Fig.  I. 

Polarization  modulation 
can  be  likened  to  changing 
antenna  polarization  from 
horizontal  to  vertical  and 
back,  based  on  microphone 
voltage.  It  is  accomplished 
with  a  laser  by  first  polarizing 
the  laser  output  to  horizontal 
by  a  polaroid  filter,  and  then 
passing  the  light  through  a 
Kerr  cell  or  Pockels  cell  (a 
nitro  benzene  mixture 
between  very  high  voltage 
plates).  The  Pockeis  cell 
rotates  the  light  polarization 
through  an  angle  proportional 
to  the  voltage  applied.  At  the 
receiving  end,  the  light  is 
passed  through  a  second 
polaroid  filter,  and  thus 
becomes  amplitude 
modulated  proportional  to 
the  speech  input.  Differential 
reception  is  possible  to  cancel 
stray  light  noise  by  using  two 
polaroid  filters  at  the  re- 
ceiver, one  horizontal  and 
one  vertical,  and  subtracting 
the  light  energy  of  one  from 
the  other.  Note  that  differ- 
entia] reception  is  desirable  to 
cancel  the  effects  of  lights 
run  from  60  Hz  power,  many 


Fig.  2. 

of  which  exhibit  nearly  100% 
120  Hz  modulation.  The 
differentia!  signal  recovered  is 
nearly  constant  across  the 
beamwidth. 

Spatial  modulation,  or 
angular  deflection,  means 
simply  to  deflect  the  beam 
through  an  angle  proportional 
to  the  modulating  voltage, 
preferably  in  the  horizontal 
plane.  For  deflection  angles 
less  than  the  beamwidth  (in 
this  case,  less  than  .069° ),  the 
light  energy  at  the  left  and 
right  edges  of  the  beam  is 
amplitude  modulated.  Again, 
differential  reception  is 
possible  by  subtracting  left 
edge  light  energy  from  right 
edge  light  energy.  The  signal 
recovered  is  proportional  to 
detector  separation  relative  to 
the  edges  of  the  undetected 
beam,  and  to  the  ratio  of 
modulated  laser  light  energy 
to  ambient  illumination. 

Practical  Application 

Tearing  into  the  univer- 
sity's laser  to  modulate  the 
6000  V  supply  was  unde- 
sirable. This  ruled  out 
internal  AM  and  PWM.  Ex- 
ternal modulation  by  Pockels 


Close-up  of  laser,  mirrored  speaker,  and  receiver  system. 


cells  and  Kerr  cells,  in  addi- 
tion to  costing  more,  requires 
upwards  of  1000  voits  for 
90°  polarity  rotation.  That 
left  spatial  modulation.  Com- 
mercial mirrors  with  magnetic 
drives  were  available.  But, 
with  ham  radio  zeal,  I 
decided  to  glue  a  small  1  cm 
by  1  cm  mirror  near  the  voice 
coil  of  a  6"  5  Watt  speaker 
with  a  20  ounce  ceramic 
magnet,  thus  ensuring 
minimal  spectral  distortion 
due  to  the  additional  mass  of 
the  mirror.  This  arrangement 
(Fig.  1)  provided  an  angular 
rotation  of  the  mirror  surface 
which  was  small  —  but  appro^ 
priate  for  reasonable  audio 
power  levels  (50  mW). 

Thus  the  mirror  undergoes 
a  small  rotation  for  voice  coil 
displacement.     The     audio 


power  applied  is  adjusted  to 
deflect  the  beam  approxi- 
mately haif  the  beamwidth 
on  maximum  excursions. 

At  the  receiver  I  utilized 
two  matched  !4"  cadmium 
sulfide  photocells  in  series 
with  2  cm  horizontal  dis- 
placement to  achieve  a  differ- 
ential (hum  canceling)  photo- 
detector  (Fig.  2).  Thus,  if  the 
detector  connected  to  the  +V 
receives  more  light,  output 
voltage  rises.  If  the  grounded 
detector  receives  more  light, 
output  voltage  falls.  If  both 
receive  increasing  or  de- 
creasing amounts  of  light, 
output  remains  constant. 

This  detector  pair  was 
soldered  to  a  handy  4  tran- 
sistor high  inpedance"  input 
audio  amplifier  (see  Fig.  3).  A 
similar  one  was  used  to  drive 


Photo  of  receiver  showing  four  transistor  audio  amplifier,  and 
cadmium  sulphide  photocells  at  input  end.  Loudspeaker, 
battery,  and  volume  control  may  also  be  seen. 


Laser  light  viewed  at  night  from  400  feet  down  the  street 
Other  lights  are  street  lights. 
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Close-up  of  laser,  speaker,  and  C-ciamp  mounted  on  6m  yogi 


the  mirror  loudspeaker,  with 
microphone  input. 

Aiming  the  laser  to  bounce 
off  the  mirror  and  go  where 
you  intend  is  the  most  diffi- 
cult  and  time-consuming 
aspect  of  the  project.  A 
chemistry  lab  flask  holder 
would  be  most  helpful  for 
holding  the  speaker,  but  a 
series  of  C-clamps  and  maga- 
zines served  to  shim  it  into 
position.  A  tripod  would  be 
quite  useful  for  the  laser,  but 
some  73  Magazines  were  ade- 
quate to  shim  it  into  position 
for  a  400 ;  test.  Having  care- 
fuiSy  aligned  the  beam  down 
the  sidewalk  (at  night)  with 
constant  elevation,  a  QSO 
was  conducted  between  a  2m 


HT  and  the  laser.  The  re- 
covered audio  was  excellent 
beyond  the  distance  where 
the  beam  width  fully  covered 
both  detector  cells,  out  to  the 
full  length  of  the  street  (410 
feet). 

I  next  attempted  to  trans- 
mit the  laser  light  to  a  nearby 
friend's  home  1  mile  away. 
This  was  accomplished  by 
taping  the  laser,  speaker  and 
clamp  to  my  6  meter  yagi, 
and  rotating  the  antenna  until 
the  reflected  beam  pointed  in 
the  correct  direction.  Then, 
by  standing  on  the  roof  and 
pushing  up/down/back  and 
forth  on  the  element  to 
which  the  C-clamp  was  taped, 
and  listening  to  .94  feedback, 


Laser  and  speaker  mounted  on  6m  yagi}  with  reflected  laser 
light  showing  clearly  in  center  of  speaker \ 


Fresnei  concentrator  in  cardboard  frame ,  showing  photocells, 
audio  amp,  and  loudspeaker. 


I  was  able  to  position  the 
reflected  laser  beam  in  my 
friend's  direction.  Generally 
speaking,  %"  of  movement  on 
the  end  of  the  yagi  element 
moved  the  laser  50  feet  at  his 
end.  Unfortunately,  he  was 
completely  unable  to  detect 
audio  on  the  laser  beam  with 
the  photocell  arrangement. 
There  were  clearly  two  prob- 
lems: 1)  the  laser  needed  a 
hard  mount,  with  the  ability 
to  move  the  receiving  photo- 
cells to  the  beam  center;  and 
2)  the  laser  light  needed  to  be 
reconcentrated  for  the 
cadmium  sulfide  photocells 
to  be  adequately  responsive. 

In  order  to  reconcentrate 
the  laser  light,  I  purchased  2 
Fresnei  lenses  with  a  1000:1 
concentration  ratio,  and 
mounted  them  in  a  cardboard 
frame.  The  cardboard  frame 
also  mounts  the  cadmium 
sulfide  photocells  at  the  focus 
of  the  concentration  lenses, 
the  audio  amplifier  and  the 
loudspeaker. 

We  made  special  arrange- 
ments to  use  the  %  mile 
taxiway  at  the  Falcon  Field 
airport  one  night,  so  that  the 
laser  could  be  hardmounted 
and  left  pointing  down  the 
taxiway,  while  the  receiver 
was  moved  to  the  center  of 
the  beam.  Again,  .94  feed- 
back was  used  to  achieve 
approximate  aiming  of  the 
light  beam.  Elevation  control 
of  the  light  beam  was  most 
critical  in  this  instance,  since 
5    feet    too    high    would    be 


unreachable  with  the  receiver, 
and  5  feet  too  low  would 
move  the  beam  halfway  down 
the  taxiway.  To  achieve  this 
critical  elevation  adjustment, 
a  3"  x  5"  card  was  slowly  slid 
between  the  pages  of  the 
phone  book  supporting  the 
speaker  and  C-ciamp,  until 
the  correct  elevation  was 
reported  from  the  receiving 
end.  Now  the  receiving 
system  with  Fresnei  concen- 
trators was  moved  into  posi- 
tion in  the  beam.  The  audio 
was  awful.  Examination  of 
the  beam,  viewed  upon  my  tee 
shirt,  revealed  considerable 
fluctuation  in  the  beam  due 
to  air  currents  rising  from  the 
pavement.  Apparently,  the 
rising  air  currents  created 
rarefactions  of  small  enough 
diameter  to  effect  one  side  of 
the  differential  detector,  but 
not  both  simultaneously.  Un- 
accountably, the  audio 
quality  of  the  output  was 
best,  and  adequate,  when  one 
or  the  other  of  the  photo- 
detectors  was  covered,  thus 
using  the  photodetector  in 
the  photo-voltaic  mode 
instead  of  the  photo-resistive 
mode. 

Conclusions 

Spatial  modulation  of  laser 
light  must  be  considered  the 
feast  expensive  modulation 
technique  through  atmos- 
phere. The  apparent  upper 
range  limit  with  unsophisti- 
cated reception  techniques  is 
one  mile  at  night,  and   con- 
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SOLVE  YOUR  TEST  CONNECTION  PROBLEMS 
WITH  EZ-HOOK 


E-Z  Hooks  have  been  designed  and  field  tested  throughout  the  industry  to  save  time  and  money  in  commercial 
electronic  production  and  servicing.  The  spring-foaded  hook  attaches  firmly,  yet  so  gently  it  will  not  damage  com- 
ponent —  frees  hands  while  testing.  Durably  constructed  and  fully  insulated  to  a  single  contact  point  assuring  true 
readings.  Meets  exacting  laboratory  and  space  age  computer  technology  requirements.  AVAILABLE  IN  10  RETMA 
COLORS:  Red,  black,  blue,  green,  orange,  yellow,  white,  violet,  brown  or  gray. 


Jumper  with  X-1O0W  Mini  Hooks 
Order  No.  Length  Price 

204-1 2W"  VA"  SI  .60 

204-24  W  24"  1.60 


Jumper,  YM  Micro  Hook  to  Banana  Plug 
Order  Wo,  Length  Price 

20!  XM*  32"  $1.40   Specify  color. 


mjjth  XM  Micro  Hooks 
Order  No.  Leiigth  Price 

204XM-12*  12"  $170 

204XM-24  ■  24" 

Specify  color.       t  __- 


X100W  Mmi  Hook  (2.25"  long)  combines 
rugged  construction,  miniature  size  and 
Frnger-e2e  Hypo  Aciion  for  all  the  best 
test  connections.  Haok  is  large  enough 
for   component  leads,  yet  small  enough 

to  got  into  tight  places S-75  as. 

Specify  color.  ORDER  X100W 


EXTRA  LONG 
MINI  HOOK 


ORDER   XL-1 

XL-1  Mini  Hook  (5.0"  long)  combines  all  the  proven  features  of  the  X100W  with  an  extra  long  body,  ft 
wilJ  make  safe,  short -free  test  connections  in  card  racks  and  through  deep  firing  nest  up  to  4".  $1.25  oa. 


JUMPER  WITH 
XL-1  MINI  HOOKS 


Order  Wo.  Length  Price 
204XL1-12  12"  S2.tffl 
204XL1-24       1&"       2Jj\i    Soecifv  color. 


m 


JUMPER,  XL-1  MINI  HOOK  TO  STACKING 
BANANA  PLUG  0rd„  No,     Langth    Prjci 

201  XL-1*  32"        $1J95  S* 


'*Saoere  hole  rip  for  hooking  laterally  to  leads  Of  vertically  over  square  wire-wrap  pins. 


■^ZMBSSEMEX 


Wss 


Jumper  X-100W  Mim  Hook** 

to  Stacking  Banana  Piug 
Order  No,         Length         Price 

201 W*  32"  S1-3S    Specify  color. 


COMPLETE  SET  $7.95 

ORDER  YOUR  XM-S  MICRO  HOOK  SET  TODAY!  (Includes  1  ea.  red,  black,  blue,  green, 
orange,  yellow,  white,  brown,  violet  and  gray  Micro  Hook)  At  this  low  price  you  can  afford 
more  than  one  set. 


CONTINENTAL  SPECIALTIES 


S& 


PROTO  BOARDS 


Build  &  test  circuits  as  fast  as  you  think f 

PB-6  6  IC  cap  breadboard  kit 

PB100  ID  IC  cap  breadboard  kit 

PBl  01  10  1 4-D1P  cap,  5-way  post,  940  solderiess 

tie  points,  5-8  x  4.S" 
PB102  12  14 -DIP  cap.,  like  PB1  01  with  1 ,240  tie 

points,  7.0  x  4,5" 
PBl  03  24  14-D  IP  cap.,  4  5-way  posts,  2,250  tie 

points,  6.0  x  9.0" 
PB104  32  14-OIP  cap.,  3,060  soldariess  tie  points, 

8.0  X9.76" 


79.95 


LQGJC  MONITOR  1 

Simultaneously  displays  static  J; 
and  dynamic  logic  states  ofl^ 
DTL,  TTL,  HTL  or  CMOS  BJ 
DIP    ICs.    Pocket  size.  $74.96  :c* 


LOGIC  MONITOR  2 

I  Displays  static  and  dynamic 
.states  of  digital  ICs  such  as  C- 
MOS,  HTL,  TTL,  DTL  &  RTL. 
Se tocta b  te  thrash o Id  control. 
$124.95 
LOGIC  PROBE  LP-1 

Compact,  circuit-powered  multifunction  logic  probe.  Multi-family 
compatability.  DTL/TTL/HTL/CMQS.  Traces  logic  levels  and  pulses 
thraijghdiflitalcircuitry. $44.95. 


SOCKETS  &  BUS  STRIPS 

Flufl-in,  wire,  test,  modify  or  expand 
without  patch  cords  or  solder.  Snap 
together  to  form  breadboard  needed. 


PN  /Description 
QT59S  Socket 
QTS9B  Bus 
QT47S  Socket 
OT47B  Bus 
QT36S  Socket 
QT35B  Bus 
O.T1SS  Socket 
O.T1  2S  Socket 
OT3S  Socket 
QT7S  Socket 


Term 'Is 

na 


Price 
$12.50 
2.50 
10.00 
2.25 
8,50 
2,00 
4.75 
3.75 
3.25 
3.00 


PROTO-CLJP 
For  power-on/'hands  off 
signal  tracing.  Bring  IC 
leads  up  from  PC  board 
surface  for  fast  trouble- 
shooting. 

PCI  4      14-pfn        $4.50 
PC16      16-pir.  4.75 

PC24      24-pin  S.50 

PC40      40-pin         13.75 


I 


liiir 
i 


PROTO  BOARDS 
With  built-in  regulated  short-proof  power  supplies 
EV,  1  amp  regulated  power  supply  j 

i  5V,  1  amp  and  +15V,  %  amp  regulated 

power  supply 


DESIGN  MATES 

DESIGN  MATE  1 CIRCUIT  DESIGNER 

With   built-in,  regulated,  metered  power  supply  to 
design  unusual  circuits  fast.   .........   $54.95 

DESIGN  MATE  2.  .  .    FUNCTION  GENERATOR 
Complements  Design  Mata  1.  Produces  clean,  ac- 
curate wave  forms  with  variable  amplitude  and  frequency  controls. 
$69.95 

DESIGN  MATE  3 R/C  BRIDGE 

Saves  design  time  by  measuring  and  selecting  capacitors  and  nasi s tors 
to  better  than  5%  Instantly  I $59.95 

DESIGN  MATE  4 MULTIPURPOSE  PULSE  GENERATOR 

With  tba  precision  and  versatility  of  a  fab  oratory  instrument,  ideal 
wherever  a  source  of  clean,  fast  output  pulses  compatible  wrth 
virtually  all  logic  families  and  discrete  circuits  is  needed  .   .   .$124,95 


BREADBOARD  JUMPER  WIRE  KIT 
Each  kit  contains  350  wires  cut  to  14 
different  lengths  from  0.1"  to  5.0'. 
Each  wire  is  stripped  and  leads  are 
bent  90°  for  easy  insertion.  Wire 
length  is  classified  by  color  coding. 
All  wire  is  solid  tinned  22  gauge  with 
PVC  insulation.  The  wires  coma 
packed  in  a  convenient  plastic  box. 
BK-1 $9.95 


CARBON  FILM  RESISTORS  (5%) 

Only  in  Multiples  of  100  pes  per  value  (ohms) 

%fof $1.69  per  100    •    %W. ...  $1.79  per  100 

10  33  100  330  1-0K  3.3K  10K  33K  100K  33QK  1.0M  3.3M 

11  36  110  360  1.1  K  3,6K  11 K  36K  11  OK  360K  1.1IW  3.6M 

12  39  120  390  1.2K  3, OK  12K  39K  120K  390K  1.2M  3.9M 

13  43  ISO  430  1-3K  4.3K  13K  43K  130K  430K  1.3M  4,3M 

15  47  150  470  1.5K  4.7K  15K  47K    150K  47GK  1.5M    4.7M 

16  51  ISO  510  1.6K  5, IK  16K  51K  160K  510K  1,6M  5.1M 
18  56  180  560  J.8K  5.6K  JBK  56K  180K  560K  1.SM  5.6M 
20  52  200  520  2. OK  6.2K  20K  62K  200K  620K  2.0M  6.2M 
22  68  220  680  2.2 K  6.8K  22  K  68K  220K  680K  2.2M  6.8M 
24  75  240  750  2.4K  7.5K  24K  75 K  240K  7S0K  2.4M  7.5M 
27  S2  270  820  2.7K  S,2K  27K  S2K  270K  820K  2.7M  8.2M 
30  91  300  91C  3. OK  9.1K  30K  91K    300K  910K  3.0M  9.1M 


NEW  -  PLESSEY 


LOW  COST 
INTEGRATED  CIRCUITS  FOR 

RADIO  COMMUNICATIONS 

Plessey  S  LI  .600  Radio  Cornrnunicatforis  Circuits  are  used  in  al!  types  of  military,  commercial  and  amateur  radio  systems. 
These  same  devices  are  now  available  in  economical,  easy-to-use  plastic  minidip  packages.  Now  you  can  afford  to  make 
extensive  use  of  Plessey  circuits  in  the  design  of  synch rodyne,  supethet,  SSB  and  multimode  receivers,  transmitters 
and  transceivers. 


ill 


114  PAGE  APPLICATIONS  MANUAL 
Contains  Circuit  Data,  System  Design  and  Technical  Data  for  SL  1600  series  integrated  circuits  . 


.31.95 


II 


A  TYPtCAL  TRANSCEfVER  SYSTEM 
SSB  transmitters  and  receivers  of  the  same  type  contain  many  identical  components.  Therefore,  by  a  little  signal  switch- 
ing, it  is  possible  to  make  one  set  of  filters  and  SL16QQ  devices  perform  alternately  .as  a  transmitter  and  as  a  receiver 
—  i.e.  as  a  transceiver.  This,  of  course,  results  in  a  real  cost  savings,  both  on  SL1600  devices  (which  in  any  case  are 
relatively  inexpensive}  and  on  filters  (which  are  not!}.  These  points  are  illustrated  by  the  Figure  beiow,  a  typical  SSB 

transceiver,  and  also  in  Applications  Manual  Appendices  B  and  D.  | if  AMP 

Low    noise,    low   distortion   amplifier 

similar   to  SL1610  and  SL1611   with 

voltage  gain  of  50,  bandwidth  of  1 5M  Hz 

y  land  20m  W  power 


RF  AMP 
Low    noise,    low   distortion,   amplifiers    with    integral 
supply   line  decoupling  and  AGC,  SL1610  has  voltage 
gain  of  1 0  and  bandwidth  of  1 40M  Hz     SL1 61 0  .  $2.03 


DOUBLE  BALANCE 
MODULATOR 
Replaces    diode     ring    modulator,    in    RF/ 
communications  systems  up  to  7SMHz.  At 
30  M  Hz,  carrier  and  signal  leaks  are  typical  ly  - 
— 40dB  referred  to  the  desired  output  prod- 
uct   frequency.    Intermodular  ion    products  I 
are  — 45dB  with  a  60  mV  rms  input  signal. 
SL1641  is  similar  for  receiver  mixer  applica- 
tions w/ lower  noise  figure  and  power  con- 
sumption.  SLTG40rSLl64l $2.03 


MICROPHONE/HEADPHONE  AMP 
Offers  a  voltage  gain  of  100,  accepts  balanced  or  unbalanced  inputs,  and  can 
deliver  up  to  250  mW  output  from  a  class  AB  push-pull  output  stage.  Log  gain 
control  allows  AGC  to  be  applied  when  the  device  is  used  as  a  microphone 
amplifier,  and  also  allows  remote  volume  control  with  a  linear  potentiometer. 
Gain  reduction  of  100dB  may  be  obtained.  SLf630^^rT  .  .  $3.35 


AGC  GEN 

SL1620  VOGAD  is  an  AGC  generator  for  use 
with  the  S  LI  630  in  microphone  amplifier. 
Maintains  amplifier  output  between  70mV 
and  87mV  rms  over  36dB  range.  One  second 
'hold'  period  prevents  increase  of  background 
noise  during  pauses  in  speech.  SL1621  Js  for 
use  in  SSB  receivers  with  SL1621,  SL1611 
and  SL1612.  Generates  a  suitable  AGC 
voltage  from  the  detected  audio  waveform  L 
provides  a  'hold'  period,  is  immune  to  noise 
interference.  Smoothly  follows  fading  HF 
signals.  SL162Q.SL1621  .  .  .  .  $2.58 


consumption.  70 
dB  AGC  range 
with  max  signal 
handling  of  250 
mVrms.  SL1612 
$2.03 


AF  AMP,  VOGAD  SIDETONE 
Accepts  signals  from  a  low-sensitivity  micro- 
phone providing  an  essentially  constant  out- 
put signal  for  a  60  dB  range  of  input.  Con- 
stant gain  amplifier  provides  an  amplitude- 
limited  output  for  sidetone  in  mobile  trans- 
mitter/receiver applications.  10  lead  TO -5 
operates  from  a  6  to  12  volt  suppiv,  pro- 
duces an  independent  supply  line  at  4.7 
voits  stabil  ized .  S  Li  622  .  .  .  ■  $3.01 


AM  DET,  AGC 
AMP  SSB 
DEMOD 
For  use  in  SSB/ 
AM  receivers  w/ 
SLl6lOtSL1611 
&  SL1612.  Com- 
plementary to  SL 
-1621.  AGC  volt- 
age is  generated 
directly  from  de- 
tected carrier  signal  independent  of  depth 
of  modulation.  Follows  the  most  rapidly 
fading  signals.  S LI 610  and  SLl612main 
tain  the  output  within  a  5dB  range  for  a 
90dB  range  of  receiver  input  signal. 
SL1623 $3.01 


A  brand  new  solid-state 
Technology  Kit  from 


Digital  Auto  Clock 
Build-lt-Yourself  Kit 

AVAILABLE  NOW  -  $40.00  COMPLETE 


F-ffureOHILP 


WIRE-WRAP  GOLD  DIP 


IC  SOCKETS 

SOLDER-TIN  DIP 
1-24    25    100 


1-24       15       100        14  .25  .22  .20 

.45         .41         .37        16  .28  .25  .23 

.54         .49         .44        IS  .34  .31  .23 

22  .37  .36  .35 


SOLDER  -  GOLD  DIP 


40  1.24  1.12    .90 


TO -5 
SOCKETS 
TEFLON 


3  PIN  .55  EA 
SPIN  1.10  EA 
10  PIN     1.40  EA 

PLASTIC  TO-5 
SPIN       .40  EA 


Aancrona 


POWER  SUPPLIES 
ADTECH 


Model  No. 


APSS-3 
APS  12- 1.6 
APS15-15 
APS  24  -1 
APS  28- 0.8 


APS  5-6 
APS  12-4 
APS  15-3 
APS  24-2 .2 
APS  28-2 


APS5-10 
APS  12-7 
APS1  5-6 
A  PS  24-5 
APS2S-4 


Output 
Vdc" 


2S 


PLESSEY 

POLYESTER 
(CAPACITOR) 


MINI  BOX 


MF 

V 

$ 

.001 

1000 

.14 

.0012 

1000 

,14 

.0015 

1000 

.14 

.ooie 

10DO 

.14 

.0022 

1000 

14 

.0027 

1000 

.14 

.0033 

1000 

.14 

.0039 

530 

.14 

.0047 

530 

14 

.00B6 

630 

.14 

.006S 

630 

.14 

.0082 

630 

.14 

.01 

630 

.14 

.012 

630 

.14 

.015 

400 

.15 

.018 

400 

IS 

.022 

400 

.15 

.027 

400 

.15 

,033 

250 

■  15  I 

MF  V  $ 

,039  250  .16 

.047  250  .15 

,056  250  .15 

.OSS  250  .15 

.082  250  .17 

,1  100  .17 

.12  100  .18 

.15  100  .20 

.18  100  .21 

.22  100  .23 

.27  100  .26 

.33  100  .30 

.39  100  .33 

,47  10O  .36 

.56  100  .44 

.68  100  .47 

.82  100  .54 

1.0  100  .60 


Minimum  order  $10.00.  Add  $1 .00  to  cover  postage  and  handling. 
California  residents  add  6%  sales  tax.  Mail  Ordar  —  Send  Check  or 
money  order  to:  P.O.  Box  2208M  Culver  City, CA 90230  -  Phone 
Order  -  Call:  (213)  641-4064.  COD,  Master  Charge  and  Bank- 
America  rd  welcomed.  {Storos  do  not  accept  maif  or  phone  orders  J 


CALIFORNIA 

AN C RON A 

11080  Jefferson  Blvd. 

Culver  City,  C  A  90230 

(213)390-3595 


CALIFORNIA 

ANCRONA 

1300  E,  Edinger  Aue. 

Santa  AnaxC  A  92705 

(714)  547*8424 


ARIZONA 

ANCRONA 

4518  E,  Broadway 

Tucson,  A2  8671 1 

(602)  8S1  -2343 


OREGON 

ANCRONA 

1125  N.E.  82nd  Ave. 

Pofttand,  OR  97220 

(5031  254-5541 


GEORGIA 

ANCRONA 

3330  Piedmont  Rd.  NE 

Atlanta,  GA  30305 

(404)  261-7100 


CANADA,  B.C. 

ANCRONA 

5656  Fraser  St. 

Vancouver,  BCV5W2Z4 

(604)  324-0505 
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siderably  less  in  daytime.  For 
these  kinds  of  distances,  wire 
is  a  more  economical  com- 
munication media  than  laser- 
through  the  atmosphere, 
except  where  circumstances 
prohibit  stringing  wire  or  the 
bandwidth  of  the  signal  is 
considerably  higher  than  con- 
ventional audio  bandwidths. 
In  turn,  laser  is  less  expensive 
than  conventional  superhet 
receivers  and  crystal -co  n- 
trolled  transmitters  for  these 
distances;  Laser  communica- 
tion is  certainly  more  secure, 


since  fundamentally  all  trans- 
mitted energy  can  be  inter- 
cepted at  the  receiver  site. 

Want  to  try  out  a  laser?  I 
hope  this  article  has  given 
you  ideas  to  build  on!  ■ 

References 

"Spectra  Physics  Technical 
Memorandum/'  1 966,  Hobart; 
"Modulated  Helium  Neon  Laser," 
Spectra  Physics. 

Conversation  with  Spectra 
Physics  engineer. 

B.  Fette,  "Getting  Started  on 
ATV,"  73  Magazine,  November, 
1973. 


Fig.  3.  High  Input  impedance  four  transistor  audio  amplifier. 


A  60  Foot  Antenna 
on  a  20  Foot  Lot 


-  -  solving  a  40m  Novice  problem 


One  of  the  first  hurdles 
for  the  newiy  licensed 
Novice  is  the  matter  of  an 
antenna.  Many  beginners 
don't  have  a  pair  of  70  foot 
trees  spaced  just  right  for  an 
80-40-1  5  skyhook  pointed  in 
the  right  direction.  Bearing  in 
mind  that  there  is  no  one 
more  critical  element  to 
happy  hamming  than  a  good 
antenna,  WN6GKE  has  come 
up  with  a  solution. 

The  antenna  is  actually  a 
half  wave  dipole  for  40 
meters,  in  a  horizontal  "U" 
configuration.  (The  same 
design  will  work  on  80  me- 
ters, by  doubling  the  dimen- 
sions.)   With    the   help  of  an 


Reprinted  from  Collector  and 
E  m  i  tte  r.  Central  Ok/ah  oma 
Radio  Amateurs,  inc.,  Box 
15013,  Oklahoma  City  OK 
73115. 


antenna  tuner,  the  "UM  will 
work  80-10.  The  40  meter 
version  requires  two  supports; 
trees  or  TV  masts  will  do. 
Because  of  the  antenna's  "U" 
configuration,  positioning  is 
not  important,  since  the 
tuning  fork  is  omnidirec- 
tional. 

Construction 

The  feedpoint  should  be  as 
far  from  metal  objects  as 
possible.  When  cutting  wire 
for  each  leg  of  the  antenna, 
add  two  feet  of  extra  length. 
This  will  be  used  for  trim- 
ming down  the  swr.  Pulleys 
are  very  handy  on  the  high 
ends  of  the  antenna,  in  order 
to  raise  and  lower  the  ele- 
ments for  tuning.  Keep  the 
spacing  between  elements  at 
21  feet  6  inches,  but  don't 
worry  too  much  about  the 
angle.  Anything  from  90  to 
45  degrees  will  work. 


Tuning 

Set  your  transmitter  on  40 
meters  at  7.125  MHz.  Mea- 
sure the  swr  using  a  bridge, 
and  trim  each  leg  of  the 
antenna  three  inches  at  a 
time.  Remember  to  cut  both 
legs  equally.  Repeat  this  step 
until  the  swr  is  down  to  a 
level  below  1.5  to  1. 

Cost  of  the  antenna, 
including  70  feet  of  #12  wire, 
5  insulators,  nylon  cord, 
screw  eyes  and  coax,  was 
about  $20,  but  it  could  have 
been  made  for  much  less.  So, 
fellow  Novices,  if  space  and 
money  are  your  problem,  try 
tuning  up  with  a  "tuning 
fork"  and  get  ready  for  some 
nicesurprisesl  ■ 


-20  FT  TREES  OR  MASTS  - 
KYLONCORD-  


h 


-INSULATORS 


70  FEET  OF  KO,  TZV.TRE 
5  INSULATORS 
NVLON  CORD 
2  SCREW  £YE£ 


-^  — —  INSULATORS 


EAVE  OF  HCUSF  V^SCRElf.  EYES 


-RG  58  OR  RG8U 
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RF  POWER 
TRANSISTORS 


PRICE 


PQ  MAX  POUTMIN  PlN  EFFICIENCY 
g  25°C   $  2  GHz     §2  GHz 


S^-95  A  3.5W 

$5.95  B  8,7W 

$6.95  B  2IW 

$7.95  B  29W 


factory  fresh 

7C3CPFMTP    4/$l 
74109  flipfltp  4/$l 


& 


One  of  our  most  popular  kits  is    now  making  way    for   a  new 
TDodel.     This  is  the  last  time  you'll  see  this  quality  sup- 
ply for  §22 .  50  (also  include  postage  for  24  pounds) .     Bet- 
ter than  .  05V  regulation;    current    limited  at  13A;  adjust- 
able output  11- 14V i   short  protection;  RF  bypas- 
sing.    NQTCE:   LEMTTED  QUANTITIES. 


New,  with  mounting  hardware.  Contacts 
rated  up  to  5  Amps  at  120  VAC.  MADE 
IN  U.S.A.;    similar    to   C  & K  #7101. 

Switches  of  this  quality  seldom  show 
up   as    surplus ,. .here' s   your   chance. 


TERMS:  Orders  under  $10  add  50c  handling.  No  COD 
orders.  Place  Mastercharge®  and  BankAmericard®  or- 
ders by  calling  415-562-0636,  24  hours.  California 
residents    add  appropriate    sales    tax. 


BILL  GODBOUT  ELECTRONICS 
^BOX  2355,  OAKLAND  AIRPORT,  CA  94614 

While  you're  here. .. circle   the   reader   service   card. 
Our   flyer  will  make   it  worth  your  while! 


r.ai    sne    snou 


from  page  10 

it  a  lot  easier  ...  so  count  yo^r 
blessings.  No  mobile  operation  is  per- 
mitted here.  No  operation  outside  of  a 
military  installation.  And  no  commun- 
ication by  radio  with  Japanese  ama- 
teurs. To  an  avid  2m  FMer  like 
myself,  it  is  very  frustrating.  { Don't 
know  how  true  it  is,  but  I'm  told  that 
the   reason   we  can't  work  Japanese 


HITEHOUSE&CO. 

17  Newbury  Drive,  Amherst,  N.H.  03031 


TRANSMITTING  VARIABLES 

MiNen  1 6250  dual  255pF  3kV  .....  $43.25 
Millen  1 6520A  single  200pF  3k V  .  .  .  24.75 
Johnson  154  10  single  347pF  3  kV  .  .  34.60 

Johnson  154-507  Dual  200  pF  k  V  ..46.20 

jMmh  COUNTER  DIAL 

Mi  Hen  10031 ,  0-99  turns  readout  with 
0-100  vernier  dial,  ideal  for 
transmatch,  fits  yA"  shaft $25.50 

ROTARY  INDUCTORS 

^-  Johnson  Style  229-203,  28  mH    $32.00 

•%1A/C^T  r>       2KW  ANTENNA  TUNERS 

I     [)\ly   t  *-*  ,pCQ        Millen  92200    1 99,00 

L^  pRIUt^       DUMMY  LOAD  WATTMETER 

T    '   '  B&W  Model  374  1.5  kW  0-300  MHz 215.00 

MINIDUCTORS 

3003  $1,35  3016  $2.10 

3011  1.90  3021      2.20 

3012  2.05  3025     4.45 
3014     1.85                                                                3029/3905-1      5.05 

JOHNSON  SINGLE  SECTION  800  V  301  5     1 .95 

1  60-102  1 .5  -5  pF  $3.00  GROUNDED-GRID  FILAMENT  CHOKES 

160-104  1.8  -3  pF  3.05  B&W  FCtoAdual  winding  15  A $24.50 

160-107  2.3  -14  pF  3.15  G&W  FC30A  twin  dual  winding  30  A 29.00 

160  110  2.7 -19  PF  3.20  R-F  PLATE  CHOKES 

160-130  3.0 -32  pF  3.45  B&W  800  90  mH  2.5  kV  500  mA $8.75 

BUTTERFLY  National  R175A  145  mH  3  kV  800  mA 10.60 

160-203  1.5-3  PF  $3.io  We  offer  the  ^^^1  product  as  the  other  house 

160-205  1.8-5  pF  3.30  b     ,         iAW'  u"a'i  rrur'.AArT 

160-203  2  2-8  pF  3  50  at  about  0NE  HALF  THE  COST 

160-211  2/7-1  OpF  4.50  I  RON  POWDER   TOROIDAL  CORES 

DIFFERENTIAL  T200  2  $1.60  T50-6  $   .30 

160-303  1.5-5  pF  $3.20  T130-2  1,15  T50-10                   .30 

160-305  1.8-8  pF  3.60  T106-2  .75  T50-12                    .30 

160-308  2,3-14  pF  4.00  T106-3  .75  T44-2                       .25 

160-311  2.7  19  pF  4.50  T94-2  .50  T37-2                      .25 

HAMMARLUND  SINGLE  SECTION  T^4  6  -60  T37-6  .25 

1200  V  T80-2  .40  T37  -10  .25 

MC20S3.5-20PF  $8.40  ™>-3  ;«°  Jg^                      f0 

MC35S6.0-35  pF  8.50  T6S_3  35  T25-12                    .20 

MC  SOS  6.5 -50pF  8.60  T68-6  .35  T12-2                      .15 

MC  75S  8.0-80  pF  8.80  T50  2  .30  T12-2                      .15 

MC1 00s  8.3-100  pF  9.30  T50-3  .30 

MC1  40S  1  0  -1  40  pF  9.40 

MILLEN    SINGLE    SECTION    800    V  Ferrite  Torolda!  Coras 

19100  8-100  pF  $11.40                               Fje50  61  ^35 

19140  9.7-148  pF  12.00                              FT-50-72  .35 

19335  15 -339  pF  17.15                               FT  82-61  .40 

J^la^^       B  «***  F.rriteShWdfngBead. 

1460-1   3gang  6-21  pF  $6.48  SUe  Prfce 

2101   1gang  11-105  pF  18.00  FB-73-101  SI.OODoz. 

Many  other  values  from  these  designs  fb-43-101       i.OODoz. 

:n  ctfirk  FB-73-301         1.50  Doz.  R 

NOW    I  N    STOCK  F0-43-3O1         1.50  Doz. 

Transmitting  Variables  -  Roller  Inductors  -  Counter  Dials  -  Air  Wound  Coils  -  Couplings  - 
Knobs  -  Receiving  Variables  -  Toroids  -  R.F.  Chokes  -  Coil  Forms  and  more  from  Millen  - 
E.  F.  Johnson  -  Barker  &  Williamson  -  JW  Miller  -  Hammarlund.  Send  Hirst  Class  Stamp  for 
Flyer.     Add  $2.00  to  each  order  for  shipping  and  handling.  Prices  subject  to  change. 


stations  is  a  story  like  this:  It  seems 
that  some  time  in  the  '50s  or  '60s  an 
American  ham  insulted  a  Japanese 
amateur  on  the  air.  Weil,  the  Japanese 
ham  happened  to  be  the  equivalent  of 
our  FCC  Chief  of  the  Amateur  and 
Citizen's  Division,  and  a  Japanese  law 
came  into  being  shortly  after  that 
Japanese  hams  will  not  communicate 
with  US  hams  stationed  within  Japan. 
In  the  spirit  of  cooperation,  American 
military  hams  are  told  they  will  not 
work  Japanese  stations.  There  are  no 
other  operating  restrictions  on  what 
country  you  work,  other  than  the 
ones  all  American  hams  follow.) 
Incidentally,  CB  operation  is 
prohibited  here,  so  if  you  are  coming 
over .  . .  leave  it  home. 

So  it  appears  the  only  way  I  can  get 
on  the  air  here  is  through  OSCAR. 
That  is,  just  using  the  equipment  I 
already  have.  I  brought  my  TR-22 
with  me,  and  my  friend  Steve  KA6XX 
has  a  Kenwood  TS-520  he  had  already 
set  up  in  the  MARS  station  on  post.  If 
we  can  hear  the  satellites,  I'm  going  to 
modify  my  TR-22  for  CW,  and  have  at 
it.  It'U  be  my  first  time  working 
OSCAR. 

MARS  is  very  active  here,  and  a 
warm  thank  you  to  alJ  the  hams  who 
ever  helped  MARS  anywhere.  I 
remember  what  I  used  to  think  of 
MARS  in  the  states  . . ,  and  it  has 
taken  on  a  new  importance  and 
vitality  for  me  here. 

I'm  a  Tech,  and  hoped  to  get  my 
Conditional  over  here.  However,  with 
the  Conditional  dead,  I'd  have  to  get 
to  Guam  to  take  my  test ...  so  I  guess 
I'm  stuck  .  .  .  it's  not  all  that  bad  — 
Techs  have  all  General  CW  privileges 
here. 

There  are  two  good  things  .  . . 
equipment  is  inexpensive,  and  you  can 
pick  your  own  callsign,  due  to  the 
scarcity  of  US  hams  here. 

Thanks,  and  see  to  it  that  73  is 
always  around. 

Mark  R.  Wheeler  WB2ULR 
APO  San  Francisco 


A  LOVELY  COVER 


Mr.  Harry  Goldman  has  managed  to 
teH  us  a  number  of  new  facts  about 
Tesfa,  which  is  quite  a  feat.  Most  of 
what  we  get  is  a  capsule  subluxation 
of  H.  Gernsback,  who  knew  him  besL 
Goldman's  research  and  understanding 
make  his  article  a  landmark. 

I  have  been  told,  long  ago,  that 
TESS-la  is  not  the  proper  pronuncia- 
tion, that  TESH-la  is.  I  don't  know 
any  Croatian,  so  I  don't  know  this  for 
sure. 

One  thing  I  do  know:  Tesla 
invented  the  roller  coil  tuning  induc- 
tance. He  shows  it  on  a  patent 
drawing  for  a  wireless  invention.  He 
doesn't  mention  it  in  the  patent 
papers,  other  than  to  say  that  the 
inductance  was  "variable,"  but  the 
handle  on  the  end  could  have  turned 
nothing  else  but  the  cylinder  itself. 
The  lower  frequency  Command  trans- 
mitters used  this  coil  for  antenna 
tuning.  The  WE  D- 156000  SSB  trans- 
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mitter  used  a  number  of  them.  J  have 
seen  at  least  five  different  designs  in 
all. 

What's   more,  the  November  issue 
has  a  lovely  cover. 

Jake  Bach 
WaldenNY 


TERRIBLE! 


Please  pass  along  congratulations  to 
Ken  Cole  W7IDF,  for  his  vy  FB  story 
"Paolo"  in  the  November  1976  73. 
His  prose  was  a  delight  to  read,  his 
description  of  wartime  action  fan- 
tastic! Please,  more! 

Contrast  that  with  "See  the  World 
and  Get  Paid"  by  Hargett  in  the  same 
issue.  What  a  thudding  bore.  That 
article  would  definitely  keep  me  from 
looking  into  the  Merchant  Marine. 
Terrible. 

JoeKoziolWIFLX 
Pittsfield  MA 

Maybe  well  make  a  regular  column 
for  the  Merchant  Marine.  —  Wayne. 


KUDOS  TO  MESHNA 


I  built  the  Keycoder  I  described  In 
the  July  '76  issue  of  73  and  it  works 
as  advertised.  Kudos  to  John  Meshna 
&  Co.  for  his  excellent  service  in 
providing  key  components. 

Wonder  if  any  other  builders  have 
experienced  EMI  problems  on  20 
meters  and  above  with  the  unit.  Flaw- 
less operation  on  40m;  however,  on 
20m  and  above,  keyer  latches  up  on 
most  alphanumerics  due  to  proximity 
of  keyer  to  rf  from  my  Swan  500CX. 

Short  of  shielding  the  entire  keyer 
with  aluminum  foil  or  the  like, 
wonder  if  other  builders  have  sugges- 
tions on  EMI  protection  for  the  timer 
and/or  keying  ICs. 

Keep  up  the  good  work. 

E.V.  Shaparenko  W6LQP 

255  S.  Rengstorff 

Mountain  View  CA  94040 


THE  GRIPER 


In  May  1976,  1  subscribed  to  73 
Magazine  because  of  your  I/O  section 
and  the  basic,  easy  to  understand 
computer  articles  it  contains. 

Now  in  your  Nov  '76  I/O  Editorial 
you  say  you  are  going  to  have  less 
computer  articles  In  73  Magazine,  and 
are  going  to  publish  a  new  computer- 
oriented  magazine, 

I  feel  this  is  unfair  to  the  people 
who  subscribed  to  73  because  of  the 
I/O  section. 

There  are  some  of  us  who  would 
like  to  see  more  computer-oriented 
articles  in  73. 

F.  M.  Gamer 
Salin a  KS 

it  won't  be  much  less,  so  stop  griping. 

—  Wayne. 


WORTH  THE  MONEY 


Enclosed  with  this  letter  you'll  find 
a  subscription  to  73  and  Kilobaud. 
I've  been  buying  73  for  the  past  year 
at  a  local  ham  store,  and  you've 
convinced  me.  If  Kilobaud  Is  any- 
where near  the  quality  of  73,  it's  well 
worth  the  money. 


Two  months  ago  I  passed  my  Tech- 
nician test  and  I'm  still  waiting 
for  my  call  letters.  Seems  like  a  burn. 
When  a  CBer  sends  his  four  bucks  in 
he  can  go  on  the  air,  and  a  commercial 
operator  can  talk  as  soon  as  he  passes 
his  test,  but  not  a  ham!  We  pass  our 
test  and  gh/e  our  four  bucks  and  get  a 
pat  on  the  back.  It's  not  fair! 

Your  code  tapes  were  a  real  help.  I 
tried   for   the   longest   time   to   learn 


code  from  other  tapes  and  records, 
but  your  tapes  are  wonderful. 

Your  reply  to  WBSSWD's  letter  (pg. 
19,  Nov.  73)  is  one  of  the  main 
reasons  that  I  support  73.  I'm 
convinced  that  we  must  use  our  VHF 
and  microwave  bands  or  they  won't 
be  ours  for  long.  I  disagree  with  you 
only  on  the  discontinuance  of  the 
"mail  order  Tech  license." 

I  found  that  local  amateurs  openly 


FAX  MACHINE  BY  DATAFAX 

We  have  transmitters  and  receivers.  Used  for  weather 
charts,  hi  speed  teletype  recording.  Normally  used  over 
the  phone  lines.  Operational  when  removed  due  to 
upgrading  of  equipment.  Only  a  few  on  hand  and  sold 
"AS  IS."  When  used  over  the  phone  lines  from  weather 
data  system,  will  draw  full  map  of  the  US  with  cloud 
cover  and  also  pressure  gradients.  Due  to  the  weight  of 
these  machines  they  must  be  shipped  via  truck  as  they 
are  around  60  lbs.  Made  for  desk  top  use.  Made  by 
Steward  Warner  Elect.  Picture  is  typical  unit  When 
ordering  state  receiver  or  transmitter.  #FAX  $125.00 
FOB  Lynn  Mass. 


PARITY  DETECTOR 

New  packaged,  made  for  RCA,  detects 
even  or  odd  parity,  baud  rate  110, 
150  or  134.46,  Built-in  logic  supply 
for  the  ICs,  operates  from  standard 
115  Vac.  Control  panel  allows  manual 
or  automatic  reset  mode  of  operation. 
Aluminum  enclosure  (not  shown) 
covers  the  electronics.  ^JTY  com 
s.  $1M0 

/N  $12.50 


patible.  Ship  wt.  10  lbs. 


GENERAL  PURPOSE  POWER  SUPPLY 

A  well  designed  transistorized  regulated  power 
supply  with  many  uses.  Each  voltage  adjustable 
by  a  pot.  Each  voltage  fused.  115  volts  AC  60 
cycle  input.  Output  (minus)  12  volts  at  1/3  Amp, 
12  volts  (plus)  at  3  Amps,  6  volts  at  1  Amp  . .  . 
three  output  voltages.  Many  uses  ...  as  battery 
charger,  op  amp,  5  volt  logic  supply,  operate 
your  car  radio  or  tape  player,  CB  set,  in  the 
house,  etc.  A  commercially  built  regulated 
supply  for  far  less  the  price  of  a  kit. 
Shipping  wgt.  101b.  #SP-152-L  $17.50 


SILICON 

SOLAR 

CELL 

shown  actual  size 


-/fte&nAsiQ. 


SOLAR  CELLS 

Designed  for  the  space  program, 
these  are  the  highly  efficient 
silicon  high  output  cells.  Used 
for  powering  equipment,  charg- 
ing batteries.  Made  by  Ion 
Physics  Corp.  Each  with  spec 
sheet. 

Size  .394  x  .738"  65  mA,  .43  V 
$1.25  12/$1 2.00 
Size  .788  x  .738"  125  mA,  .43 
V  $1.60  12/S1 5.00 


ZENER  15V  63  Watt  $1.00 
2.5  Amp  1,000  piv 

diode 4/$1 .00,  25/$5 

Motorola  1N4001  diode  1A, 
50  piv  20/$1.00 

RT  70/GRC  as  written  up  in 
73  Magazine,  November, 
1976.  Only  $20.00. 


Please  add  shipping  cost  on  above. 

FREE  CATALOG   SP-9  NOW  READY 

P.O.  Box  62     E.  Lynn,  Massachusetts  01904 
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refused  to  give  The  test  for  Technician 
when  it  was  mail  order.  They  claimed 
that  no  one  would  practice  code  with 
a  Tech  license,  so  Novice  was  the  only 
way  to  go.  Now  with  the  opening  of 
the  Novice  code  bands  to  Technicians, 
there's  no  excuse  for  discouraging 
Techs! 

I  'm     an     experimenter,     not     an 
appliance  man.  !  consider  73  to  be  a 


real  learning  tool,  a  chance  to  increase 
our  knowledge  of  electronics  and 
communication,  a  far  cry  from  the 
dull  lists  of  call  letters  and  contests  in 
QSTf 

Howard  Gerber 
Houston  TX 

Hey,  don't  discourage  QST  from  long 
lists  of  calf  fetters  —  i  like  'em.  - 
Wayne. 


OBVIOUS  GROWTH 


Having  recently  re-subscribed  to  73 
after  a  lapse  of  7  years  or  so  during 
which  I  was  not  active  in  hamming 
other  than  radio  control  on  6  meters, 
I  would  like  to  compliment  you  on 
the  obvious  growth  of  your  magazine. 
I  am  fully  in  favor  of  the  I/O  articles 
and  have  just  sent  in  a  subscription  for 


2  METER 
CRYSTALS 

FREQUENCIES 
IN  STOCK 


FOR  THESE 
RADIOS 


Clegg  HT-146 
Drake  TR-22 
Drake  TR-33  rec  only 
Drake  TR-72 
Genave 


Heathkit  HW-2021 
rec  only 
Heathkit  HW-202 
Icom/VHF  Eng 
Ken/Wilson 
Lafayette  HA-146 
Midland  13-5  05 
Regency  HR-2 
Regency  HR-212 
Regency  HR-2B 


Regency  HR-312 
Regency  HR-2MS 

P    n    r 

Sonar"  1802-3-4,  3601 
Standard  146/826 
Standard  Horizon 
Swan  FM  2X 
Tempo  FMH 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR7200 


146, 01T 
6.61  R 
6.04T 
6.64R 
6.07T 
6.67R 
6.10T 
6.70B 
6.1  1ST 
6.715R 
6.13T 
6.73R 
6.145T 
6.745R 
6.616T 
6.76R 
6.175T 
6.775B 
6.19T 
6.79R 
6.22T 
6.S2R 
6.25T 
6.85R 
6.28T 
6.88R 
6.31T 
6.91  R 
6.34T 
6.94R 
6.37T 
6.97R 
6.40T 
6.46T 
6.46R 
6.52T 
6.S2R 
6.55T 
6.55R 
6.58T 
6.58R 
6.94T 
7.60T 
7.0OR 
7.63T 
7.03R 
7.66T 
7.06R 
7.69T 
7.09R 
7.72T 
7.12R 
7.75T 
7.15R 
7.78T 
7.18R 
7.81T 
7.21R 
7,84T 
7.24R 
7.87T 
7.27R 
7.90T 
7.30R 
7.93T 
7.33R 
7.96T 
7.36  R 
7.99T 
7.39R 


Note:    If  you  do  net  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fundamental 
frequency,  formula  and  loading  capacitance. 

CRYSTALS  FOR  THE  IC  230  SPLITS  IN  STOCK:  13.851111  MHz;  1X884444  MHz;  13.917778 
MHz;  HEATHKIT  HW2021  600  KHz.   OFFSET  1 1.3  MHz;  S6.50  ea. 
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GAINER 


MODEL G6144A  —  Defuse,  Two 
Meier  Ceilm^r  tor  Repeats  Q'  <i"y 
Fixed  nation  opera  lion.  S  db.  g-a.ti 
owt  j  :/..  wave  JiJJQlSL  Man  I  mum 
raOutiOn  al  [he  hanzon!  Shunt  fed 
with  D,C-  grounding.  Radiator:  ye 
*av(?  lower  section.  Yi  wave  phasing, 
Ys  wavt  upper  section.  Height:  117". 
SWR-  al  r<rsonance;  1.2:1  or  better. 
Power  Atinj:  1.000  Walts  FM.  Wind 
survival:  100  MPH.  Installs  on  verti- 
cal pi'Di:  up  io  iyt"  O.D.  SO-239 
:ojk  connector  ¥52.95 


SUPER    GAIN    MOBILES 
Two  Meters- 

■  5  2  <J"  £J«n  tfi&r  i:t  'JfS-.  s  fn jg:Il.' 
antenna 

■  Ffrttfue.icy  cm  a  rage— L4J-149 
MHi 

■  SVjR  j\  resonance— i.l:l  typical 

■  Powfv  rJtirg-  2Gfl  watts  FiA 

MODEL  CG-144 

Si  ma  en*  as  CGi-lfll 

supplied  jse  to  fit  all 

nvaoilf  bill  mounts— Length  is 
£5  "  Mount  and  cable  not  in- 
cluded. S26l7S 


(gj£S^EJ?) 


STANDARD    GAIN 
MOBILES 

T*n  Meters. 


•  Pr/vrfir  ra'.i-e-  ?~-  **£  W 
W.GtlEt.  SBLT-I44 
47  arrNrUM  complete  ruir,  easy 
to  m-.t.i  I.  nri  hotes  to  cMl,  tnmk 
hp  mount,  impact  s^ifia  and  IT 
UtL  SPEC  RG-58-U  ard  PL-2i9. 
Anii.Tino  removable  from  mount 

S2B.75 
MuOEL  BBL-1« 

47"   antenna  mounts  on  any  flat 
i:rrr.irv\   rnpP,  dec-;   or  fender    in 

i.    "K  .      i     ■■     I.  .:.■■■.. 

]?■  MIL  £F 

Ann.Tinj  rtrnoja^e  from  mo^r: 
S26.&5 


HUSTLER 
"BUCK-BUSTER" 

MODEL  SF-2 

fl"  t»3  *nett\  £  ft-J'.i  ir^rh 
54  dc  [«n  err*'  !  H  NMi  rr:t  "c. 
[t*b-r-i:  -ilh  ti'-H  base  '.:  & 

cj     Uwtt*r    mefci-fr    m:  ..nti  1^— -^ 

■/-r-r   Dl    lilt   Prt'    :r;;u:^"> 
SF"?  SI  2.75 

DELUXE    MOBILE 
MOUNTS 

\W  lisjnl  rffiigfil  snrenni^  *,rr 

MODEL  TLM 

Trun>  tip  mount  tor  no 
notes  installation  on  srde 
or  edge  ol  trunk  lid.  tn- 
ciudes  17'  RG-53-U  con 
nectors  attached.  512.05 


? 


J» 


VHFyUHF   ANTENNA- 
TRUNK  LJP  MOUNT 
MODEL  THF 

Field  tnmmabre  radiator  permits 
quarter  wave  opera! rcifl  on  <jny 
Irequenty  from  14C  to  S(K)  MH:. 
Cutting  chart  included.  Complete 
wiltt  trunk  lip  m:unt.  17'  RG^BU 
and  PL-253,  SlS-9i5 


Mrtul  im  - 
-  i-j:jtU:- 
!  7     RfrM  J 

SK.8S 


GCM.i    r^ 


MODEL  CCM-1 

Rain  gutter  mount  (its 
all  shapes,  angles  e^en 
latest  trim  line  gutters. 
Includes  110  itfrvel 
b"f.  ?T.S0 


UHT1 

I 


VHF/UHF  ANTENNfi- 
R0OF  MOUNT 
MODEL  OHT-t 

Fi'.J^   trim-nst)  e   raSiiror    Vo:    1/* 
wnf  gin  recuencT 

frumHOte  ting  chart 

cd.  Mounts  an  any  flat  sur- 
face, real,  deck,  fender  in  w 
hole.   Includes  15"  RG-58-U.  $tq  is 


HF 

VHF 

UHF 

AMATEUR  ANTENNAS 

^.i-h  I-.  is;,e-  artsTi-;  (tei-jin  is  5t«:>'  l?:!*  ^P"  ^i  '«J 
V  amaleu'  i'Jic  pe-s-rrj.nse  i-c'r  i;semb!i'  ii 
m.mi.,f.ji::or-:G  *o*i  tic-  &«i  a^ai  jDia  (rfcMtfUft  -ncrer 
c->rc'uiL/  :zn;roJied  qLaiity  iMr.Oj'03  :■ '  ili-a.  >c_- 
SLpcrmr  mechanjeal  and  electrical  r^aHniltmMee.  For- 
rr.MfH'  Virin  j  decjefe.  nihabihiy  h,r.  heen  our  tore- 
most  -Je-ji  r«H 


SHIPPING 


We  can  ship  C.O.D.  first  class  mail.  Orders  can  be  paid  by:  check,  money  order.  Master  Charge, 
or  BankAmericard.  Orders  prepaid  are  shipped  postage  paid.  Phone  orders  accepted.  Crystals 
are  guaranteed  for  life.  Crystals  are  all  $5-00  each  (Mass. residents  add  254  lax  per  crystal). 
U.S.  FUNDS  ONLY 


Box  469 

We  are  authorized 

Dept.  978 

distributors  for: 

Quincy,  MA  02169 

Icom  and  Standard 

(617)471-6427 

Communications 

Equipment.  (2  meter) 

Store  Hours: 
Daily  9-9 

Sat.  9-6 

^HWlfcj    l^iiHI 

Kilobaud \  I  work  for  Aeronutronic- 
Ford  Corrx  on  an  Air  Force  contract 
operating  tracking  stations.  (  have  just 
been  transferred  to  Thule  AFB, 
Greenland,  for  an  18  month  tour,  and 
would  like  to  set  up  an  OSCAR 
station  here. 

Can  you  recommend  any  books 
that  can  give  me  info  on  the  operation 
of  these  satellites  or  perhaps  the 
address  of  the  group  responsible  for 
their  development  and  operation? 
With  my  location  (400  miles  from  the 
pole},  1  am  in  a  position  to  work  the 
vehicles  on  almost  every  orbit.  I  have 
equipment  but  have  to  decide  on 
antennas.  I  am  in  the  final  phases  of 
assembling  my  uP  system  based  on  the 
MOS  Technology  KIM-1  module,  with 
expanded  memory  from  Godbout  and 
UART/TVT  111  from  Mini  Micro  Mart. 
Per  your  editorial  comment  in  the 
Nov  '76  Issue  of  73,  I  will  detail  in  a 
later  letter  all  the  problems  involved 
with  the  various  mail  order  houses. 

In   closing,   would   appreciate  any 

help  in  info  on  OSCAR.  Keep  up  the 

info  on  new  technology  even  though 

people  scream.  After  12  years  in  the 

satellite    business,    I    know   that  you 

have    to    stay    on    top    of    the    new 

developments  or  you  are  lost.  In  just 

12  years,  my  job  has  progressed  from 

tubes   and   200   MHz  to  uP   and  2.2 

GHz    —    and    it    involves    constant 

schooling  and  study  just  to  keep  up. 

E.  A.  Zeitier  KG6JCQ 

Box  1337  AFSCFOLAA 

APO  New  York  09023 

Your  best  source  of  info  is  AM  SAT, 
the  Radio  AmaieuF Satellite  Corpora- 
tion down  in  Washington,  DC.  Their 
address  is  AMSAT,  PO  Box  27,  Wash- 
ington DC  20044.  They  publish  a 
quarterly  nevss letter  and  provide  the 
orbit  information  which  appears  each 
month  in  73.  Speaking  of  73,  one  of 
our  most  popular  past  issues  covering 
OSCA  R  was  back  in  July,  1975.  More 
recent  articles  have  covered  ways  to 
program  calculators  to  plot  OSCAR 
orbits.  —  Ed. 


TROUBLE  AHEAD 


PWCC- i;  'SUBJECT  TO  CHANGE  U/j  ntOUT  NOTICE 


It  looks  like  the  NBS  people 
changed  their  minds  that  the  turning 
point  of  this  sunspot  cycle  would  have 
been  this  summer.  A  notice  I  got  from 
them  yesterday  gave  a  forecast  of 
sunspot  numbers  from  August  to  next 
May,  and  they  are  forecasting  even 
lower  sunspot  numbers  for  this  winter 
than  we  had  last  winter.  This  agrees 
with  what  I  toid  you, 

I  had  a  two  day  visit  in  June  from 
the  chairman  of  their  forecasting  com- 
mittee to  discuss  my  forecasting  tech- 
nique. 1  showed  him  how  I  do  it.  He 
also  asked  me  for  my  opinion  on  this 
sunspot  low  and  I  told  him  the  same 
thing  that  I  told  you  ...  a  long  deep 
low  followed  by  a  low  high. 

John  H.  Nelson 
Whiting  NJ 

John    Nelson   prepares  our   monthly 
propagation  forecasts.  —  Ed. 
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LIVINGSTON  NJ 
DEC  3 
The  Livingston  Amateur  Radio 
Club  will  hold  its  second  annual  elec- 
tronic flea  market  on  Friday,  Decern- 
ber  3,  at  7:30  pm  at  the  Livingston 
Memorial  Recreation  Building.  For 
further  info,  contact  Jeff  Gehl 
WN2AXL,  (20D-267-0280. 

BROOKLYN  NY 
DEC  19 

The  Kings  County  Repeater  Asso- 
ciation will  hold  an  indoor  flea  market 
on  Sunday,  December  19,  1976,  from 
9  am  to  4  pm.  Located  at  910  Union 
Street,  Brooklyn  NY  (at  Grand  Army 
Plaza),  Sellers  $3.00,  buyers  $1, 
children  free.  Refreshments  available. 
Talk-in  on  146.43  and  146.52.' 

FORT  WAYNE  IN 
JAN  23 

The  annual  Fort  Wayne  Winter 
Hamfest  will  be  held  at  Shiloh  Hall 
north  of  Fort  Wayne,  Indiana  on 
January  23,  1977.  Hours  are  from  9 
pm  to  4  pm  local  time,  and  early 
parking  is  available.  This  yearly  event 
is  sponsored  by  the  Allen  County 
Amateur  Radio  Technical  Society 
(AC-ARTS).  Admission  is  $1.50  by 
advanced  ticket,  or  $2.00  at  the  door. 
TabJe  space  is  available  for  vendors  at 
$1.00  per  half-table  (about  four  feet). 
For  more  information  or  advanced 
tickets  and  table  reservations  (held 
until  9:30  am),  write  to  Hamfest 
Chairman,  AC-ARTS,  Inc.,  P.O.  Box 
342,  Fort  Wayne,  Indiana  46801. 

CORPUS  CHRIST!  TX 
FEB  4-6 

The  Texas  VHF-FM  Society  will 
hoid  its  winter  meeting  at  the 
Holiday  Inn,  Em  raid  Beach,  1102  S. 
Shoreline,  Corpus  Christi,  Texas,  on 
February  4,  5,  6,  1977.  For  further 
information  contact:  James  Lintha- 
cum  W5LCN,  1802  Daly,  Corpus 
Christi,  Texas  78412. 

MANSFIELD  OH 
FEB  6 
The  Mansfield  Ohio  Mid  Winter 
Hamfest  Auction  will  be  held 
February  6,  1977  at  the  Richland 
County  Fairgrounds,  Mansfield,  Ohio. 
Prizes,  flea  market,  auction  —  large 
heated  building.  Doors  open  8  am. 
Taik-in  146.34/.94  and  .B2/.52. 
Tickets  $1 .50  in  advance,  $2.00  at  the 
door.  Contact  Harry  Frierhen  K8JPF, 
120  Homewood,  Mansfield,  Ohio 
44906  or  phone  (419)  529-2801  or 
(419)  524-1441. 

GRIFFITH  IN 
FEB  19 

The  Lake  County  Amateur  Radio 
Club's  24th  annual  banquet  is  Satur- 
day, February  19  at  6  pm,  at  the 
Griffith  Knights  of  Columbus  Hall, 
1400  South  Broad  Street,  Griffith, 
Indiana.  All  the  delicious  home- 
cooked  food  you  can  eat,  wine 
fountain,  entertainment,  guest  speak- 
ers, special  awards,  door  prizes,  cash 


raffles  and  a  dance  band  after.  Tickets 
are  $7.50  each:  no  door  purchase. 
Write  (prior  to  Feb.  3)  to  Herbert  S. 
Brier  W9AD  (W9EGO),  409  S.  14th 
Street,  Chesterton  IN  46304. 


DAVENPORT  I A 
FEB  27 

The  annual  Davenport  Radio 
Amateur  Club  Hamfest  will  be  held 
Sunday,    February   27,    1977   at  the 


Social  Ei/ents 


Masonic  Temple  in  Davenport,  Iowa. 
Admission  is  $1.50  advance  -  $2.00 
at  the  door.  Talk-in  on  28/88  and  52. 
Refreshments  and  tables  are  available. 
For  info  and  tickets  send  SASE  to 
Dick  Lane  WA0GXC,  116  Park 
Avenue,  So.  Eldridge  1A  52748. 


FORT  WALTON  BEACH  FL 
MAR  20 
The  Fort  Walton  Beach  Swapfest 
will  be  held  Sunday,  March  20,  1977. 
For  further  information  contact  Play- 
ground Amateur  Radio  Club,  PO  Box 
873,  Fort  Walton  Beach  FL  32548. 
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'ORLANDO  HAMCATION  77'    'ORLANDO  HAMCATION  77'    'ORLANDO  HAMCATION  77' 

The  Orlando  Hamcation  Committee  Presents 
The  GREATEST  ORLANDO  HAMFEST  EVER! 

&  The  Southeastern  ARRL  Convention 

AT  THE  SHERATON'S  TWIN  TOWER  HOTEL  &  CONVENTION 
COMPLEX,    NEAR  THE  CROSSROADS  OF  THE  FLORIDA 
TURNPIKE  AND  1-4  INTERCHANGE,  IN  ORLANDO  FLORIDA. 

-^    FEBRUARY  U*-12-13,  1977  J^ 

Plan  a  family  vacation  in  Central  Florida  around  our  Hamfest,  Visit 
Walt  Disney  World,  Circus  World,  Sea  World,  famous  beaches  on  both 
the  East  and  West  coast,  Cape  Kennedy's  launch  complex  and  many 
more  entertainment  spots  of  interest  for  the  whole  family. 

Main  Ballroom  Exhibit  &  Hamfest  Area  Opens  Daily  At  9AM 

Swapfest  Area  Opens  At  7AM  Daily,  And  Friday  Nite  At  6PM. 


+t  TECHNICAL   FORUMS 

FOR  THE  BEGINNERS  AND  UP 

^  MANY  DOOR  PRIZES 

TOO  MANY  TO  MENTION  ! 


■^  ARRL   FORUMS 

THREE  PLANNED  FOR  SATURDAY  PM 

+L  GIGANTIC  SWAPFEST  AREA 

24,000  SQ,FT.TAII  fnside  and  Air  Conditioned 


it  MAJOR  COMMERCIAL  EXHIBITS 

PLUSH  ATMOSPHERE 


^  LADIES' ACTIVITIES 

PLANNED  DAY  LONG 


^  SATURDAY  NIGHT  BANQUET 

TICKETS  AVAILABLE  AT  DOOR 


Advance  registration  $3,  at  the  door  $4,  per  adult  Swapfest  tables  $5  per  day. 

FOR  A  COMPLETE  HAMFEST  INFORMATION  PACKAGE  INCLUDING 
OTHER  NEAR  BY  HOTEL/MOTEL  RATES  SEND  A  SASE  TO: 

Hamfest  Secretary  ^Georgia  Denman  K4ZXS,  405  Enka  Way,Orlando  Fla.  3281 1 

MAKE  ALL  CHECKS  FOR  ADVANCED  REGISTRATION  AND  SWAPFEST 

TABLES,  PAYABLE  TO  'THE  ORLANDO  AMATEUR  RADIO  CLUB  INC/ 

AN  INFO  PACKAGE  WILL  BE  RETURNED  WITH  ALL  REQUESTS. 


FOR  SHERATON  TWIN  TOWERS  HOTEL  RESERVATIONS,  WRITE  Dl  RECTLY  TO; 
The  Sheraton  Towers,  5780  Major  Blvd.  Orlando,  Fla.  32805 
Rooms,  Single  $28,  Double  $36, per  day-        CALL  TOLL  FREE  800—325^3535 

*SWAPFEST  AREA  WILL  BE  OPEN  FRIDAY  NIGHT  FEBJ1  FROM  6PM, 

no  additional  charge  other  than  registration  or  a  Saturday  swap  table  ticket. 

'ORLANDO  HAMCATION  77'    'ORLANDO  HAMCATION  77'    'ORLANDO  HAMCATION  77' 
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REPORT 


from  page  76 


version  of  SCELBAL).  Will  it  do  the 


Trick  for  writing  game  programs, 
business  programs?  Does  it  have  string 
capability?  Etc.  Anyway,  with  the 
8008  SCELBAL  coming  on  the  scene, 
it  would  seem  that  we  have  even 
another  good  reason  to  get  those 
"down"  MARK-8s  up  and  running. 

AGAIN  ..  .WHERE'S 
ALL  THAT  SOFTWARE? 

We've     seen     programmers     (both 
amateur   and   professional)    sit   down 


r 


ATTENTION  USERS  OF 
VHF  SCANNING  RECEIVERS 


vawguard  has  a  frequency  synthe- 
sizer that  will  save  you  time  and 
money.  It  will  give  you  8000  thumb- 
wheel selected  channels  from  140.000 
to  179.995  MHz  in  5  kHz  steps  at 
.0005%  accuracy  and  your  cost  is  only 
$179.95.  Our  standard  model  is  for 
receivers  with  the  crystal  formula  Fc  = 
Fs  -  10.7  MHz  divided  by  3.  However, 
we  can  make  it  for  almost  any  other 
formula. 

For  complete  details  of  this  synthe- 
sizer and  others  priced  as  low  as 
$139,95,  see  our  half  page  ad  in  the 
May  1 976  issue  of  this  magazine. 

VANGUARD  LABS 

196-23  Jamaica  Ave,,  Hollis.  New  York    1  1423 


YOUR  HAM  TUBS 
HEADQUARTERS! 

TUBES  BOUGHT,  SOLD  AND  TRADED 

SA  Vt  SSS   -  HIGH  $$$  FOR  YOCR  TUBES 

MONTHLY  SPECIALS 


$245.00  811 A  3.50 

230.00  813  18.00 

48.00  6146B       4.60 

135.00  6360  3.75 

42.00  6883B       4.95 

48,00  8122        39.00 

180.00  8236        22.00 

27.50  8908  5.25 

22.00  8950  4.75 

Eimac  Tubes  &  Accessories  In  Stock 
Write  or  phone  for  types  not  fisted 
BRAND  NEW****FACTORY  GUARANTEED 


3CX1000A7/8283 

3CX1500A7/S877 

3  5002 

3-1000Z 

4-1  25A 

4-400A 

4-1  OOOA 

4CX250B 

572B 


TOP  BRAND  Popular  Receiving  Tube  Types. 
BRAND  NEW  75%+  Off  List*  Factory  Boxed. 
FREE  LIST  Available  -  includes  full  line  of  RF 
Power  Transistors.  Minimum  Order  $25. 


CqCo 


COMMUNICATIONS,  Inc. 

2115  Avenue  X 
Brooklyn,  NY    11235 
Phone  (212)  646-6300 


SERVING  THE  INDUSTRY  SINCE  1 922 


9    at 


£    scv; 


VANGUARD  WOW  HAS  A  "HOT" 
2  METER  CONVERTER  at  a  price 
you  can  afford 
MODEL 
(M44^A 
^ immm     ON  L Y  $39.95 
Read  the  specifications  and  see  why 
it's  the  best  converter  value  available 
anywhere. 

•  Dual  gate  MOSFET  r,f,  Stage  with  diode 
protected  input. 

•  Dual-gate  MOSFET  mixer  for  minimum 
cross  modulation.  Every  converter  tested 
for  noise  figure  (2.5  -  3.0  riB  max.)  wrih 
Hewlett  Packard  noise  measuring  equip- 
ment. 

•6  tuned  circuits. 

•  JVJ-re  than  20  dE  gain,  .1  microvolt 
sens'iiviry  guarantee  when  used  vjiih 
receivers  having  1  microvoU  or  better 
sensitivity. 

•  Compfele  with  one  .005^  plug-in  crystal 
to  cover  T44-T46  or  146-148  MHz  (be 
sure  to  specify  which,  or  gel  both  for  onfy 
$5.00  more) .  Standard  output  is  for  28-30 
MHz. 

•  16     gauge     aluminum     case     with     BNC 
receptacles  and  antenna/power  swttch- 
Measu  res  3-1 12"  x  2-3/4"  x  1  -1 M  ". 

IN  STOCK  NOW  FOR  MMEDtATE  COD. 
SHIPMENT.  Call  MondiV  Ih rough  Friday  9 
8M  r.2  4  Pi.l  (21 2)  463  2720. 

VA7VGUARD  LABS 

196-23  Jamaica  Ave.,  Hollis,  New  York   1 1423 


CSdcSilicon  Retro-fit  Rectifiers 


i 


i 


FEATURING: 

•  Vo'tage  ratings  t/p  to  65,000  volts 

•  Current  ratings  up  to  1.25  amps 

•  Fully  gjassivated  dicde  building  blocks  by  - 

GENERAL  ELECTRIC 

•  Replacement  types  including  — 


Type  No. 

$ 

dc3B24 

17.00 

dc3B28 

12.00 

dc3R29 

16.00 

dc5R4 

5.10 

dc5U4 

3.65 

dc5V4 

3.65 

dc5Y3 

3.50 

Type  No. 

¥ 

dc5Z3 

3.65 

dc5Z4 

3.65 

dc6AX5 

3.65 

dc6X4  . 

4.85 

dc25Z6 

4.00 

dc80 

4.35 

cc250R 

75.00 

Type  No, 

S 

dc371A 

31.50 

dc575 

50.50 

dc576 

39.00 

dc673 

50.50 

dcB66 

12.00 

dcB72 

19.50 

d-BOCS 

19.50 

deS020 

41.00 

MOTE— Unit  pricing  ;n  1-24  Gt 

Minimum  Order:  510.03  ■  with  'HAW  call  letters) 


FOR  MORE  INFORMATION  CONTACT.* 
Post  Off  tee  Sox  No.  8T6            Wayne,  N.  J.  07470 
CONDITIONING    SEMICONDUCTOR    DEVICES    CORP. 
Telephone:  201-227-2539    


and  develop  Tiny  BASIC  interpreters 
in  a  matter  of  weeks.  I  have  the 
feeling  that  there  has  been  a  lot  of 
applications  software  developed,  too 
...  it's  just  not  being  marketed  like 
some  of  the  language  processors  {Tiny 
BASIC,  in  particular).  We  all  would 
like  to  have  some  useful  and  practical 
programs  for  our  home  systems 
(education,  entertainment,  etc.),  and 
the  need  for  small  business  software  is 
acute,  to  say  the  least.  Those  who 
could  use  it  are  surely  willing  to  pay 
for  it.  Those  who  have  developed  it 
would  surely  like  to  sell  it.  The 
73 /Kilobaud  Software  Library  would 
surely  like  to  market  it  ...  at  a 
reasonable  price  , .  .  and  pay  the 
programmer /author  a  hefty  15% 
royalty. 

We're  going  to  have  articles  in  73 
and  Kilobaud  discussing  this  library, 
and  how  we  can  all  benefit  from  it. 
The  main  objective  is  to  get  as  much 
software  out  to  the  small  computer 
community  as  possible  via  national 
distribution  media  {73  and  Kilobaud). 
To  encourage  and  help  along  the 
development  of  small  business  systems 
is  another  objective,  and  i  don't  feel 
anyone  has  to  worry  about  helping 
the  "competition"  ...  for  crying  out 
loud,  there's  more  than  enough  out 
there  for  everyone.  Along  this  same 
fine,  if  you  have  some  husiness  appli- 
cations software  to  sell,  there's  no 
reason  why  you  can't  go  ahead  and 
advertise  and  sell  what  you  can 
through  your  own  efforts,  and  submit 
it  to  the  73/Kifobaud  Software  Li- 
brary, also.  Just  .that  much  more 
additional  income  from  the  program, 
right? 

It's  kind  of  interesting  how  a  reac- 
tion is  almost  automatic  when 
mention  is  made  of  small  business 
systems.  When  I'm  speaking  to  a 
group  and  the  subject  comes  up,  f 
almost  invariably  have  several  people 
come  up  afterward  to  get  more 
information.  My  references  to  small 
business  applications  in  previous  i/O 
Reports  have  generated  a  variety  of 
responses  from  interested  peoule 
around  the  country,  too. 

A  BIG  ONE! 

It's  finally  all  coming  "home."  The 
first  major  personal  and  home  com- 
puter conference  and  exhibition  to  be 
held  in  the  San  Francisco  area  (where 
most  microprocessors  are  "born")  will 
be  coming  along  on  April  15-17, 
1977.  The  First  West  Coast  Computer 
Fake  is  being  put  together  by  Jim 
Warren,  Editor  of  Dr.  Dobb's  Journal, 
and  Bob  Reiling,  Editor  of  the  Home- 
brew Computer  Club  Newsletter.  It's 
being  sponsored  by  a  number  of  local 
and  regional  hobbyist  clubs,  educa- 
tional organizations,  and  professional 
groups  .  .  .  and  supported  by  73  and 
Kilobaud.  One  of  the  areas  of  big 
interest  will  be  ham  radio  applications 
with  microcomputer  systems.  For 
more  information,  contact:  Jim 
Warren  (415)  85107664  or  (415) 
323-3111,  or  Bob  Reiling  (415) 
967-6754  (evenings)  .  .  ,  or  stay  tuned 
for  complete  details  in  next  month's 
I/O  Report. 
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The  BIGGEST  'BRIGHTEST"  BESTEST 
6  Digit  LED  Alarm  Clock  &  Efapsed  Timer  Kit 

available  at  this  value  anywhere 

$17.95  Complete 


•  6-Fairchiid  .50"  LED  Displays  •  5375AB  Nat.  Clock  Chip 

•  0-60  Mm.  Elapsed  Timer  •  "Freeze"  Feature  on  any  Mode 

•  12  Mr;  60  cycle  oper.  •  24  Hr,  Alarm  w/snooze 

•  AC  or  DC  oper.  «  Field  Tested  over  6  months 

The  kit  contains  P.C.  Boards,  Xformer,  and  EVERY  Part  Required  for  the 
Clock  and.  all  options  except  Cabinet  or  Crystal  Time  Base  for  D.C.  Oper.  If 
desired,  see  below. 


AC/DC  -  ALARM  Clock  Kit  -  12/24  Hr. 


ALPHA  NUMERIC  LED  ARRAY  KIT 


$7.50     "i'l'S" 


$6.50    Tlup0' 


60  Hz.  Crystal  Time  Base 
For:  Cars,  Boats  Campers,  Field  Use 

$4.95  COMPLETE 

KIT  INCLUDES: 

Crystal,  MOS  17  Stage  Divider  IC,  all  necessary  components,  Inst.  Sheets  &  Specs. 

FEATURES: 

•  60  Hz  output        ■  Low  Power  Drain        •  Accuracy 

•  Small  Size       *  Direct  interface  with  all  MOS  Clock  Chips 


Clock  Kit  Accessories 

Wooden  Case  -  Walnut  gr.  incl.  Filter $4.00  each 

Dimension  -  6  5/16"  W  x  2  9/16"  H  x  3  7/16"  D  [W  Materia!) 

Plexiglass  Case  (Ch.  -  Bl.r  White,  Blue,  &  Smoke) $3.00  each 

Dimensions  -  5  13/16"  W  x  2  1/4"  H  x  5  3/8"  D  (tt  Material t 

Individual  Filters  -  Red,  Smoke,  Blue,  Amber  and  Green $.60  each 

21L02-1  Low  Power  500NS  Ik  Ram  $L95  ea. 

LM309K  ■  5  Volt  Regulator  -  Raytheon   79* 

LM340T  Series  Regs.  ■  5.  6.  12.  15  &  24  V  [pos.)   99* 

LM741  Op.  Amp,  14  Pin  Dip  Pkg 4  for  99C 

2N3055  NPN  Transistor  TO-3  Pkg 59* 

2N4904  PNP  [complement  to  2N3055) 69$ 

25  Amp  ■  200  Volt  Full  Wave  Bridge    $1.49 

10  Pk  ■  220  Power  Tab  Xistors,  KPN  &  PNP  Asst $1.49 

15  Pk  -  LED's  Assorted  Sizes  and  Colors $1.49 

Bi-Polar  LED  -  Red/Green $100 

14,  16,  &  18  Pin  IC  Sockets  ' 10  for  51-59 


Blinky/Flasher/Timing  Kit 
$2.50  each  5  for  $10.00 

Kit  includes: 
P.C,  Board,  555  Timer,  a  II 'components  a  nd  a  con  nector  for  a  9V  Battery 


HOBB-Y-TRONIX,  INC 

Box  511,  Edison,  NJ.  08817 


Orders  must  include  Check  -  No  COD's.  Add  $1.00  handling 

for  orders  under  $25,00.  NJ.  residents  -  add  5%  tax. 

Outside  Continental  U.S.A.,  please  add  postage. 


•  Your  choice  of  Display  Colors  -  Red,  Green,  B[ue,  Amber 

•  Displays  Hrs,  &  Min.  ■  Switch  to  Min.  &  Sees,  on  Command. 

•  AM/PM  Indication  ♦  Field  Tested  for  6  months 

The  kit  will  include  a  5316  National  Clock  Criip,  4  Flourescent  Display  tubes, 
all  electronic  components,  switches,  controls  &  complete  instructions,  specs, 
etc.  (or  clock  and  all  optional  features.  Other  parts  required  or  if  desired  are 
as  follows: 

•  PC  Board,  Drilled  &  Silk  Screened  for  Clock  &  all  options    $3.00 

•  Xformer  (for  AC  oper.)  —  $1.00         App,  (SCR  output)  timer  kit  —  $2.00 

•  Speaker  Alarm  Kit  —  $2.00  Count  Down  (turn-off)  timer  kit  —  $2.00 


$4.95 


$4.50 


V*  OR    quant. 
^■^  20&up 


Available  in:l,  5, 10  &  20  unit  arrays. 

Dimensions  -  Approximately^"  x  1"  per  unit;  W  x  \2"  per  20  unit  board. 
Each  Unit  Contains:  A  5  LEO  x  7  LED  Matrix  PC  Board  Drilled  &  Silk  Screened. 

35  Micro  (.090  dia.)  Red  LED'S  of  equal  light  intensity.  Cathode  Marked. 

Application  Notes  &  Instructions. 
Use:  Bargraphs,  Computer  Input  Verification,  Message  Units,  etc. 


Dual  Range  DIGITAL  Voltmeter  Kit 
0  to +.2  Volts  DC  $39.95  Complete    0  to +2  Volts  DC 


Features  latest  Technology  DVM  chip  set    *  Non  Critical  Com  p. 
•  High  Noise  Rejection  •  Accuracy  to  within  .001 

Contains  —  P.C.  Boards;  4-large  .50  Fairchild  Readouts;  Display  Drivers;  Op- 
Amps;  Inverter;  all  electronic  comp;  Switches,  Pots;  Complete  Instructions 
and  Specs;  &  DVM  Chip  Set. 
Requirements:  Power  Supply  w/*5V,  t!5V  and  45V. 
Option  Avail.  -  0-200V  Range  Extender  -  $4.95 


6  Digit  LED  Stop-Watch  Kit 
Split  Time  $26.95  Taylor  Time 


features: 

•  Simple  construction  needing  only  the  parts  listed  below 

•  Small  enough  for  hand  held  case         •  Needs  only  3-AA  cell  batteries 

KIT  INCLUDES: 

•  Latest  Technology  Intersil  Mos  Chip  #  7205 

•  3.2768  MHz  Crystal  ~    *  Variable  Trimmer  Cap. 

•  2  mini  shde  &  3  MOM.  PB  Switches 

•  3  pairs  (6  digits}  Double  Digrl  LED  Displays 

P.C.  80ARD  for  above  


Hand  held  case  designed  for  above 


$3,95 
-$3.95 


5-20  Volt  1-5  amp 
Dual,  Independently  Adjustable, 
Precision  Fully  Regulated  Power  Supply  Kit 


Load  Reg  -  .05% 
Line  Reg  -  .02% 


$39.95  COMPLETE 


Ripple  Voltage  -  .005V 

Short  Cir./Curr.  Limiting 


The  Dual  outputs  can  be  used  for  positive  (+)  and  negative  (-)  requirements  or 
combined  for  3  amp  5  -  20  volt  output  or  1,5  amp  5  -  40  output. 

Kit  is  complete  with  all  components,  cabinet,  line  cord,  5-way  binding  posts, 
chassis/heat  sink,  precision  PC  board,  multiturn  trim  pots,  regulators,  transformer, 
resistors  capacitors,  etc. 


Hi  Power  Regulated  Power  Supply  Kit 


Adjustable  5  -10  Volts 
1  amp  1%  Regulated  Output 


Fixed:  5  Volt 
6  Amp.  1%  regulated  output 


$37.50 

COMPLETE 

Kit      includes:      a!)       parts,      cabinet/     line      corrj,      5-way      binding 
posts,  transformer  capacitors,  etc. 

Complete  supply  with  meter  for  voltage  &  current 

$47.50 


$5.00 


$5.00 


COUPON 

Valid  thru  Dec.  31st,  1976 

Good  for  $5.00  off  with  purchase  of  either  Power  Supply  Kit  listed  above. 


$5.00 


$5.00 
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Alfred  Lorona  W6WQC 
415  Edwin  Alarm  Circle 
Monzebelio  CA  90640 


Dual  Voltage  Power  Supply 


-  -  about  as  simple  as  they  come 


Certainly  one  of  the  more 
enjoyable,  educational, 
and  fascinating  aspects  of 
amateur  radio  Is  experi- 
menting and  home  brewing 
with  low  cost  readily  avail- 
able digital  and  linear  inte- 
grated circuits.  This  regulated 
dual  voltage  power  supply 
can  start  you  off  experi- 
menting with  the  more  com- 
mon TTL  integrated  circuits 
and  the  increasingly  popular 
CMOS  integrated  circuits.  In 
addition,  the  higher  voltage 
available  from  the  power 
supply  is  good  for  a  vast 
number  of  linear  IC  projects. 
The  power  supply  uses 
two  type  3.09 K  three  terminal 
regulator  integrated  circuits. 
These  consist  of  an  in,  out 
and  common  pin  connection 


and  thus  this  IC  is  the  simplest 
possible  device  to  work  with. 
The  K  suffix  designates  the 
type  T03  package.  This  regu- 
lator is  also  available  in  the 
type  TO- 5  package,  but  we 
will  use  the  higher  power 
package  to  obtain  output 
currents  in  excess  of  one 
Ampere.  This  is  a  particularly 
fine  power  regulator 
specifically  built  for  five  volt 
output  for  TTL  use  but  a 
simple  connection  allows  the 
regulator  to  furnish  higher 
output  voltages  with  equally 
excellent  regulation. 

The  309K  three  terminal 
regulator  is  rated  by  the  man- 
ufacturer at  output  currents 
in  excess  of  one  Ampere  and 
employs  internal  current 
limiting,     thermal    shutdown 


and  safe-area  compensation. 
All  of  this  means  that  it  is 
essentially  indestructible.  It 
also  does  not  require  a  lot  of 
external  components,  unlike 
most  other  regulator  circuits. 
It  requires  only  two  resistors 
to  provide  a  higher  output 
voltage.  All  toid,  this  is  one 
of  the  easiest  to  build  fully 
regulated  and  self-protected 
power  supplies  around. 

There  are  no  critical 
layout  precautions.  If  the 
supply  should  exhibit  a 
tendency  to  oscillate  as  evi- 
denced by  erratic  operation, 
simply  connect  a  0,22  uF 
capacitor  directly  from  input 
pin  one  to  ground  as  close  as 
possible  to  the  regulator.     " 

If  you  can  scrounge  up 
some  of  the  parts  from  your 
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junk  box,  you  are  already 
ahead  of  the  game,  but  later 
on  you  will  see  how  all  of  the 
parts  may  be  obtained  from  a 
source  near  you  to  make  it  as 
easy  as  possible  for  you  to  get 
started  experimenting.  When 
all  parts  are  on  hand,  you  can 
assemble  and  package  them  in 
any  way  you  like. 

The  power  supply  sche- 
matic may  look  a  little 
strange  to  you,  but  do  not  be 
alarmed.  This  is  a  solid  state 
version  of  the  so-called 
"economy"  power  supply, 
more  popular  several  years 
ago  than  it  is  today.  It  is  a 
combination  of  the  well 
known  bridge  and  full  wave 
rectifier  circuit  configura- 
tions. One  regulator  is  con- 
nected to  the  transformer 
secondary  winding  center  tap 
to  yield  five  voits  at  the 
output  for  TTL  circuits,  and 
makes  use  of  two  of  the 
diodes  in  the  bridge  rectifier 
to  work  as  a  standard  full 
wave  rectifier  circuit.  The 
other  regulator  is  connected 
to  the  output  of  the  bridge 
rectifier  to  yield  about  14 
volts  at  the  output  for  CMOS 
and  linear  circuits.  This  regu- 
lator is  biased  up  from 
ground  by  the  two  resistor- 
divider  network  across  the 
output.  The  regulated  output 
voltage  is  adjustable  by  virtue 
of  the  variable  resistor.  The 
regulator -requires  a  minimum 
voltage  differential  of  about 
two  volts  between  the  regu- 
lated output  and  the  dc 
voltage  at  input  pin  1  from 
the  output  of  the  rectifier 
diodes  and  filter  capacitor. 

Most  CMOS  integrated 
circuits  are  rated  by  the  man- 
ufacturer at  15  volts  maxi- 
mum, and  it  is  wise  to  limit 
the  output  voltage  of  the 
power  supply  to  not  over, 
say,  14  volts.  A  voltage 
between  12  and  14  is  good  in 
order  to  take  full  advantage 
of  the  exceptionally  high 
noise  immunity  of  CMOS 
integrated  circuits,  and  is  also 
a  good  operating  voltage  for 
linear  IC  projects.  The  var- 
iable resistor  may  be  replaced 
with  a  fixed  resistor  of  equal 
in-circuit  value,  if  it  is  not 
desired      to      vary      the 
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output  voltage.  Temporarily 
connect  a  variable  resistor 
and  adjust  it  to  set  the  regu- 
lator output  voltage  as  read 
by  a  voltmeter.  Shut  off  the 
power  supply,  remove  and 
measure  the  value  of  the 
resistor  and  solder  in  a  fixed 
Vi  Watt  resistor  of  the  nearest 
standard  value. 

Notice  that  the  common 
terminal  of  the  309K  is  also 
the  case  of  the  regulator,  so  it 
is  necessary  to  insulate  the 
higher  voltage  regulator  from 
the  heat  sink.   For  this  pur- 


pose use  the  insulator  found 
in  the  power  transistor 
mounting  hardware  kit. 
Spread  a  very  thin  coat  of 
heat  sink  compound  (silicone 
grease)  on  each  side  of  the 
insulator  before  mounting  the 
regulator  to  the  heat  sink. 
Use  the  power  transistor 
sockets  to  save  soldering 
directly  onto  the  pins  of  the 
regulator.  This  usually  results 
in  a  messy- 1 oo king  job.  Per- 
haps a  more  important  reason 
for  using  the  sockets  is  that 
they      have      self-aligning 


insulated  hubs  that  center  the 
pins  as  they  pass  through  the 
holes  in  the  heat  sink.  The 
socket  also  insulates  the 
mounting  screws  from  the 
heat  sink  and  prevent  shorts 
from  this  cause. 

If  you  yearn  to  try  many 
of  the  wonderful  devices 
described  in  ham  magazine 
construction  articles  but  are 
disillusioned,  as  !  am,  by  the 
difficulty  in  obtaining  all  of 
the  necessary  parts,  take 
heed  — all  is  not  lost.  Building 
this  power  supply  is  about  as 


simple  as  can  be.  All  of  the 
parts  are  available  from  Radio 
Shack.  Surely  one  of  these 
stores  is  conveniently  near  if 
not  actually  within  walking 
distance  of  your  shack.  There 
is  nothing  wrong  with  maii 
order  purchases  when  that  is 
the  best  way  to  obtain 
specific  parts,  but  buying 
direct  does  save  time  and 
postage.  Any  equally  rated 
part  can  be  substituted  to 
build  the  power  supply.  So 
have  fun  and  start  experi- 
menting. ■ 


Peter  Walton  VE3FEZ 
421  Lodor  St. 
Anc aster,  Ontario 
Canada  L9C  2Z9 


Kints  and  Hinks 


-  -  for  money  savers 


Have  you  ever  been 
faced  with  the  situa- 
tion of  wanting  to  rescale  an 
old  junk  box  meter  to  suit  a 
particular  application  or  pro- 
ject? 

Most  hams  have  a  few  old 
meters  kicking  around  deep 
in  the  bowels  of  the  junk  box 
that  could  be  easily  rescaled 
to  suit  present  needs  or 
interests. 

I  have  found  a  relatively 
simple  method  of  accom- 
plishing this  objective  with  a 
minimum  of  skill  and  artistic 
ability.  The  answer  lies  in  the 
local  stationery  store,  or  per- 
haps even  as  close  as  your 
secretary's  desk.  It  is  in  the 
form  of  a  product  called 
"liquid  paper/' 

Liquid  paper  is  basically  a 
very  fast  drying  white  paint 
that  is  used  by  just  about  all 
secretaries  to  obliterate 
typing  errors.  You  can  use  it 


to  obliterate  the  old  meter 
scale.  Just  paint  a  new  white 
surface  right  over  the  old 
scale;  it  dries  in  a  matter  of 
seconds. 

Now  that  you  have  the  old 
scale  painted  out,  you  can 
easily  add  your  own  new  one 
by  means  of  dry  transfer 
lettering  which  is  readily 
available  at  any  engineering 
or  drafting  supply  store. 

Using  a  bit  of  patience  and 
some  good  old-fashioned 
pride  in  your  work,  you  can 
come  up  with  a  really  profes- 
sional-looking meter  face. 

At  today's  prices,  it  really 
pays  off  to  rescale  an  old 
meter. 


Everyone     knows     how 
difficult    it    can    be    to 
find  a  small  knob  that's  just 


right  for  the  end  of  an  adjust- 
able coil  or  capacitor.  Next 
time  you  see  your  wife 
tossing  out  an  empty  aerosol 
can,  grab  it. 

Puli  off  the  little  push- 
button on  the  top  of  the  can 
and  put  it  in  your  junk  box 
for  future  consideration. 
These  little  knobs  can  be 
drilled  and  epoxy  glued  to  fit 
just  about  any  small  shaft 
you  can  think  of. 

You  can  also  drill  them 
and  use  them  as  insulating 
spacers,  or  even  glue  them  to 
the  bottom  of  a  small  cabinet 
and  use  the  little  devils  as 
feet. 

I  have  one  stuck  on  the 
end  of  a  home  brew  two 
meter  whip  antenna  that  I  use 
on  my  portable.  It  saves  me 
from  getting  my  eyes  poked 
out. 

The  XYL  might  think 
you're  crazy,  but  these  little 


buttons  have  lots  of  uses  in 
the  shack. 


Have  you  ever  attempted 
to  locate  a  source  for 
that  nice  springy  stainless 
steel  wire  that  is  used  in  the 
makeup  of  two  meter  quarter 
wave  whips? 

Would  you  believe  that  it 
can  be  obtained  in  three  foot 
lengths  at  just  about  any 
hobby  shop? 

The  model  aircraft  hob- 
byists use  this  material  for 
the  construction  of  landing 
gear  struts.  Any  hobby  store 
that  deals  in  mode!  aircraft 
supplies  will  have  plenty  in 
stock. 

When  cut  into  19  inch 
lengths,  this  good  stuff  makes 
excellent  two  meter  whips  at 
a  very  reasonable  cost.  ■ 
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Torn  Yocom  WA1RTD 
21  Bayberry  Road 
Acton  MA   01720 


An  Autopatch 
Busy  Signal 

--  when  the  phone's 
already  in  use 


While  many  repeaters 
are  located  at  choice 
mountaintop  locations, 
others  are  in  more  convenient 
locations  such  as  the  home  of 
the  "highest  ham  in  town."  If 
the  repeater  has  an  auto- 
patch, then  the  desire  to  use 
the  telephone  line  that 
services  the  house  is  very 
strong  —  not  only  is  it  easily 
accessible  but  it  also  saves  the  „ 
repeater  users  from  having  to 
rent  a  separate  telephone  line. 
There  are,  however,  two  dis- 
advantages: 

1 .  There  is  a  funda- 
mental  contention 
problem,  namely  that 
when    the   occupant    is 


using  the  phone,  it  isn't 
available  to  the  auto- 
patch users  and  v\ce 
versa. 

2.  If  special  provisions 
aren't  made,  a  potential 
autopatch  user  wiil 
attach  to  the  phone  line 
when  it  is  already  in  use 
by  the  occupant  and 
cause  an  interruption. 
The  interruption  is 
generally  followed  by 
the  occupant  having  to 
explain  to  the  tele- 
phone party  what  the 
'Tunny  tones"  were  all 
about. 

The    contention    problem 
and  related  need  to  share  the 


phone  line  is  the  price  you 
pay  for  not  renting  a  separate 
line  for  the  exclusive  use  of 
the  autopatch  circuitry.  The 
interruption  problem,  how- 
ever, can  be  solved  by  incor- 
porating a  circuit  in  the  auto- 
patch to  lock  out  access  to  the 
phone  line  when  it  is  already 
in  use  by  the  occupant.  The 


fundamental  characteristics 
of  such  a  circuit  are  shown  in 
Fig.  1 .  The  general  idea  is  to 
implement  the  following 
logic:  il!f  the  phone  is  in  use 
then  connect  a  busy  signal 
generator  else  connect  the 
phone  fine."  The  actual  cir- 
cuit isn't  quite  that  simple, 
because  if  the  phone  is  not  in 
use  and  you  connect  the 
autopatch,  then  it  is  in  use. 
The  circuit  must  thus  be  able 
to  differentiate  between  the 
occupant's  use  of  the  phone 
line  and  the  autopatch' s  use 
of  the  line,  so  that  \t  doesn't 
cycle  between  connecting  and 
then  immediately  discon- 
necting the  patch. 

Fig.  2  provides  additional 
circuit  details.  When  the  tele- 
phone line  is  not  in  use,  the 
voltage  between  the  red  and 
green  wires  is  approximately 
48  volts  dc.  When  the  phone 
is  off  the  hook,  the  voltage 
drops  to  about  6  volts.  It  is 
therefore  possible  to  monitor 
the  voltage  across  the  line  to 
determine  whether  or  not  the 
phone  is  in  use  (off  hook). 
Resistors  Rl,  R2  and  R3 
form  a  voltage  divider  circuit. 
When  the  line- is  not  in  use, 
the  voltage  across  R2  is 
approximately  1.5  volts.  This 
voltage  is  used  to  provide 
base  current  for  Ql  through  a 
3900  Ohm  base  resistor.  Thus 
Ql  and  its  associated  relay 
RL2  are  turned  on  when  the 
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Fig.  /.  Block  diagram  of  telephone  line  status  indicator. 


Fig.  2.  Circuit  diagram  of  status  indicator. 


148 


HERE'S 

NUMBER: 

325-3636 
TOLL  FREE 

for  new  &  used 

amateur 
radio  equipment 


HKM  RKDK)  CENTER  INC. 


8340-42  OLIVE  BLVD. 

P.O.  BOX  #28271 
ST.  LOUIS,  MO  63132 


149 


phone  line  is  not  in  use.  Note 
that  the  power  supply  for 
RL2  is  a  "floating  supply"  to 
prevent  either  of  the  phone 
lines  from  being  referenced  to 
absolute  ground.  A  small  fila- 
ment transformer  is  used  to 
provide  ac  to  a  full  wave 
bridge  and  an  associated  filter 
capacitor  C1  to  form  the 
floating  supply.  Relay  RL1 
connects  the  phone  patch  to 
either  the  phone  line  or  a 
busy  signal  generator.  A  re- 
quest for  the  phone  line 
comes  in  the  form  of  a 
ground  signal  at  input  ciA'\ 
This  ground  signal  causes 
relay  RL3  to  operate,  which 
in  turn  provides  base  drive  for 
Q2  (the  relay  isolates  the 
system  ground  signal  from 
the  floating  supply  ground). 
If  the  phone  line  is  not  in  use, 
contact  points  S  and  3  on 
RL2  will  be  closed  and  Q2 
will  then  in  turn  hold  RL2  on 
even  when  Ql  turns  off.  The 
capacitor  C2  across  the  coil 
of  RL2  is  provided  to  extend 
the  dropout  time  of  RL2  so 
that  RL3  has  time  to  operate 
and  turn  Q2  on  to  latch  RL2. 


Capacitor  C2,  while  pro- 
vided primarily  to  inhibit  the 
dropout  of  RL2  when  the 
patch  is  connected  to  the 
phone  line,  provides  another 
benefit.  If  the  phone  line  is  in 
use  when  requested,  the  auto- 
patch  user  hears  the  busy 
signal.  If  he  chooses  to  wait 
for  the  line  to  be  free,  when 
the  local  phone  user  hangs  up 
the  phone,  RL2  will  pull  in 
(delayed  by  C2)  and  attach 
the  phone  line  in  place  of  the 
busy  signal  tone  generator.  If 
C2  is  large  enough,  the 
delayed  pull-in  will  allow  ade- 
quate time  for  the  central 
office  relays  to  reset  and  then 
provide  dial  tone  for  the 
autopatch  user.  The  patch 
user  is  therefore  able  to  wait 
and  in  turn  access  the  phone 
line  without  having  to  drop 
the  patch  and  pick  it  up 
again. 

If  a  request  for  the  phone 
line  is  received  when  the  line 
is  already  in  use,  Q2  will  have 
no  effect  since  contact  points 
8  and  3  on  RL2  will  be  open. 
When  the  phone  is  in  use, 
RL2   drops  out  and  contact 


Fig.  3,  Details  of  busy  signal  oscillator  and  switching. 


points  4  and  6  are  closed 
causing  RL1  to  pick  up  and 
connect  the  busy  signal 
generator,  rather  than  the 
phone  line,  to  the  autopatch 
circuitry. 

The  busy  signal  is  provided 
by  turning  a  Twin-Tee  oscil- 
lator on  and  off  with  a  low 
frequency  non-symmetrical 
square  wave.  Fig.  3  illustrates 
the  specific  circuit  used.  The 
Twin-Tee  is  to  the  left  and 
the      multivibrator     that 


generates  the  square  wave  is 
to  the  right.  Transistor  Q1  is 
the  switch  that  turns  the 
oscillator  on  and  off.  The 
value  of  the  output  coupling 
capacitor  C1  can  be  chosen  to 
adjust  the  output  to  a 
suitable  level  for  the  patch. 

If  the  occupant  is  your 
wife,  you'll  find  this  circuit 
quite  a  blessing,  for  it  also 
works  like  a  filter  to 
eliminate  a  large  amount  of 
QRM!» 
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Alfred  F,  Stabler  W6AGX 
5521  Big  Oak  Drive 
San  Jose  CA   95129 


Catch  Standing  Waves 


-  -  with  a  tunable  trap 


I'd  like  to  describe  the 
construction  and  measured 
performance  of  a  simple  but 
effective  means  to  eliminate 


feedline-antenna    interaction,  that   is    connected,    between 

The    device,    a    T^LT,   or  the  feedline  and  the  antenna, 

tunable-transmission-line-  at  the  antenna.  This  resonant 

trap,  is  a  resonant  L-C  circuit  circuit  is  made  from  the  feed- 


Fig.  h  TheT^LT. 


line  itself;  the  coil  is  made 
from  a  length  of  the  feedline 
wound  about  a  cylinder,  with 
the  capacitor  connected 
across  the  extremities  of  this 
coik  See  Figs.  1,  2(a). 

The  coil  is  wound  on  a 
length  of  W *  PVC  water 
pipe.  The  PVC  is  transparent 
to  rf  at  this  or  even  higher 
frequencies  (stilS  cold  after  a 
ten  minute  "cook"  in  a  radar 
range).  The  coax  is  RG-8U, 
and  the  variable  capacitor  is  a 
surplus  ARC-5  transmitter 
unit.  This  capacitor  has  a 
built-in  96:1  gearbox.  The 
coii,  made  of  the  coax  shield, 
has  an  inductance  of  3.4  H. 

Since  the  coii-capacitor 
combination  is  made  of,  and 
located  on,  the  shield  con- 
ductor of  the  antenna  feed- 
line,  its  presence  cannot 
affect  the  transmission  line 
currents  that  exist  inside  the 
coaxial  feedline.  However, 
when  resonated,  this  L-C  cir- 
cuit acts  as  a  trap,  preventing 
the  flow  of  current  over  the 
shield  of  the  coaxial  trans- 
mission line. 

Current  flowing  on  the 
shield  of  a  transmission  line 
implies  that  the  transmission 
line  radiates  energy  in  just  the 
same  manner  as  an  antenna. 
When  a  transmission  line, 
with  current  on  its  shield,  is 
used  to  feed  an  antenna,  the 
radiated  fields  of  the  antenna 
and  the  transmission  line 
Interact,  and  marked  changes 
in  the  radiation  pattern  of  the 
antenna-feedline  system  can 
occur.  Current  flowing  on  the 
feedline  shield  does  not 
necessarily  imply  loss,  but 
just  a  redistribution  of  the 
total  input  power  into  that 
radiated  by  the  antenna  and 
that  radiated  by  the  feedline. 
This  redistribution  of  power 
can  drastically  affect  the  hori- 
zontal and  vertical  radiation 
patterns. 

Fig.  3  shows  the  measured, 
field  strength  performance  of 
this  antenna,  with  and  with- 
out the  T2LT.  Note  the 
increased  field  strength  asso- 
ciated with  the  T^LT  and  its 
sensitivity  to  very  small 
changes  in  the  resonating 
capacitor,. indicating  a  high  Q 
resonant   circuit  and   a  very 
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NEW!     6  METER  FM50-10SXRH 


NEW! 
FM144-10SXRII 


Same  specifications  as  below  except  transmit/receive: 
51.000-53.995  MHz.  600  channels 

Introductory  Price  $389.00 


NEW! 

TONE  ENCODER/DECODER 

SC-10...  10  CHANNELS...  DUAL  TONE 
Introductory  Price  $1 19.00 

Price  subject  io  change  wrthoul  notice 


Price  subject  to  change  urilhout  notice 


All  Solid  State-PLL  digital  synthesized  -  No  Crystals 
to  buy!  5KHz  steps  - 144-148  MHz-LED  digital  readout. 

Introducing  the  standard  of  comparison  for  years  to 
come.  No  other  unit  begins  to  compare  with  the 
superb  engineering  and  superior  commercial  avionics 
grade  quality  and  construction  of  the  FM144-10SXRH 


HOLIDAY  SPECIAL^ 

FM144-10SXRH        ; 


389 


00 


VALUE  $599°D 

Price  subject  to  change  without  notice 

Regulated  AC/PS 
MODEL  FMPS-4R.  .  .  $4900 

Touch-Tone  Pad 

MODEL  FMTP-1 $5903 


*  FREQUENCY  RANGE:  Receive:  144.00  to  148.995  MHz, 
5KHz  steps  (1000  channels).  Transmit:  144.00  to 
147.995  MHzT  5KHz  steps  (SOOchannels). 

*  FULL  DIGITAL  READOUT:  Six  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency. 

•AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaxially  mounted  knobs  select  lOOKHz  and 
lOKHz  steps  respectively.  Switches  click-stopped  with 
a  home  position  facilitate  frequency  changing  without 
w^d  to  view  LED'S  white  driving  and  provides  the 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment. 

*  FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  fed  to  varaetor  diodes  in  all  front 
end  R-F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermodulation  rejection  over  the  entire 
band.  No  other  amateur  unit  at  any  price  has  this 
feature  which  is  found  in  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers. 

•TRUE  FM:  Not  phase  modulation  -  for  superb  em- 
phasized hi-fi  audio  quality  second  to  none. 

*  FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  all  circuits,  i.e.,  12v,  9v  and 
5v  have  independently  regulated  supplies,  12v  regu- 
lator effective  in  keeping  engine  alternator  noises 


MONITOR  LAMPS:  1  LEO'S  on  front  panel  indicate 
(1)  incoming,  signal-channel  busy,  and  (2)  unlock 
condition  of  phase  locked  loop.  , 
DUPLEX  FREQUENCY  OFFSET:  60QKHz  plus  or  minus 
5KHz  steps.  Plus  simplex,  any  frequency. 
MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 
unitized  modules  eliminate  stray  coupling  and  facili- 
tate ease  of  maintenance. 

ACCESSORY  SOCKET:  Fully  wircd-for  touch-tone, 
phone  patch,  and  other  accessories. 
RECEIVE:  .25  uv  sensitivity.  15  pole  filter  as  well  as 
monolithic  crystal  filter  and  automatic  tuned   LC 
circuits  provide  superior  skirt  selectivity. 
AUDIO  OUTPUT:  4  WATTS 
HIGH/LOW  POWER  OUTPUT:  15  watts  and  1  watt, 
switch  selected.  Low  power  may  be  adjusted 
anywhere  between  1  watt  and  15  watts. 
PRIORITY  CHANNEL;  Instant  selection  by  front  panel 
switch.  Diode  matrix  may  be  owner  re-programmed 
to  any  frequency  (146.52  provided). 
DUAL  METER:  Provides  "S1'  reading  on  receive  and 
power  out  on  transmit. 
OTHER  FEATURES: 

Dynamic  microphone,  mobile  mount,  external  speaker 
jack,  and  much,  much,  more.  Size:  Vk  i  61/?  x  71/?. 
All  cords,  plugs,  fuses,  mobile  mount,  microphone 
hanger,  etc.,  included-  Built  in  speaker. 


out  and  protects  final  transistor  from  overload 
Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Dens  hi  Kaisha,  Ltd. 
FIRST  IN  THE  WORLD  WITH  AN  ALL  SOLID  STATE  2  METER  FM  TRANSCEIVER. 

AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129th  terrace,  Miami,  Florida  33176 

Telephone  (305)  233-3631 

U.$.  DISTRIBUTOR  PLEASE  WRITE  FOR  FURTHER  INFORMATION 


WESTERN  REGIONAL  SALES 
&  SERVICE  CENTER 

CONSUMER  COMMUNICATIONS,  INC. 

6115-15TH  AVE.,  N.W. 

SEATTLE,  WA  98107 

TELEPHONE  (206)  784-7337 
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-»coaj.  M&bt  FROM  RG-S/U  HOflX 


-GI 


EXPOSE  SHIELD' 
fl    SOLDER 


Fig.  2.  (a)  Schematic  representation  of  T^LT.  (h)  Elevation  view  of  antenna. 


effective  trap.  Fig,  3  also 
shows  the  field  strength  level 
for  the  antenna  operated 
without  the  T^LT;  the  reduc- 
tion in  field  strength  at  the 
measuring  point  is  obvious. 
Some  of  the  data  points  were 
repeated  with  a  conventional 
balun1  installed  at  the 
antenna  feedpoint  between 
the  antenna  and  the  trans- 
mission line  on  the  T^LT.  It 
is  apparent  that  the  presence 
or  absence  of  this  trans- 
former-type balun  had  little 
effect  on  the  radiation  char- 
acteristics of  the  antenna- 
feed  line  system.  Because 
the  T^LT  forbids  current 
flow  on  the  coax  shield;  it 
also  can  be  used  as  an  effec- 


ts ve,  ground  independent, 
means  for  a  1:1  transforma- 
tion from  a  balanced  to  an 
unbalanced  transmission  line. 

The  data  presented  in  this 
article  can  represent  only  the 
performance  of  this  particular 
configuration.  However  the 
implications  are  clear:  The 
T^LT  introduces  essentially 
no  loss  into  the  feedline 
system,  and  it  forbids  current 
from  flowing  on  the  feedline 
shield  (which  must  eliminate 
antenna-feed  line  interaction) 
and  thereby  allows  the 
antenna  to  perform  correctly. 

The  T2[_T  is  simple  to 
build  and  install.  Build  it, 
install  it,  and  try  it.  If  you 
find,  as  you   tune  the  T^LT 


through  resonance,  any 
changes  in  resonant  fre- 
quency measured  at  the  trans- 


mitter, swr,  loading,  dial 
settings  of  the  transmitter, 
maximum  forward  power, 
field  strength,  and  so  forth  — 
any  change  at  all  —  then  you 
need  a  T^LT,  because  the 
T^LT  can  make  changes  if 
and  oniy  if  there  are  antenna 
currents  on  the  feedline.  ■ 

References 

The     Radio     Amateur's    Hand- 
book,  1975   Edition,   Fig.  20-16, 
A,  p.  581 . 
2  ibid.,  Fig.  17  46,  p.  532. 


J-^Wl-iE  CLOCK  WIS 

jHtNS  CF  CAPACITOR 


Fig.   3.    Reiative  fieid  strength  versus  capacitor  turns  (fieid 
strength  measured  at  /OX,  broadside). 


r  25  WATTS  OUTPUT 

*   PRECISION  PROFESSIONAL 
QUALITY  *  2  YEAR  WARRANTY 

SPECIAL* 
SALE! 


$479 


WITH  12  AMP  FULLY  REGULATED  AND 
PROTECTED  AC/PS $569 


BRIMSTONE  144 


REG    SS50  00 


•  COMPLETE  BAND  COVERAGE,  plus  MARS  143,000 
lo  145.99  Mru  digitally  dialed  5  khz  srep&.  AMY 
FREQUENCY     AIVY    SPLIT    -M0    CRYSTALS    TO    BUY! 

•  COMPLETELY  INDEPENDENT  TRANSMIT  AND  RE- 
CEIVE FREQUENCY  CONTROL.  YET  5IN!PL£X  Oft 
REPEAT  MODE  WITH  THE  fLlP  05  A  SINGLE  SWITCH' 

•  zs  Ov  s^snvirv  *  sptignal  plug-in  mod- 
ules FOR  TDLfCH  TOKE.  DIAL  T0NE  BUSST  .;s?lt;; 
ablej.  AND  SUBG.UDPBLL  TONE  *  TRUE  Ft.'-^OT 
PHASE  MODULATION  •  h'  Fl  EVPHAS'ZED  EFTSC 
Trvt  ^UDIO  QUALITY  -  GlO  Cl^SS  ?LUG  \H  BOARDS- 
GOLD  CONTACT  SCCKcTS  AND  DELAYS*  IQ31:-  AMER 
ICAN  VADE  -AUDIO  OUTPUT  2  WATTS  •  'VJO 
TRANSCEIVERS    IN    ONE   AND    MUCH     VUCH,    MORE 

■  lEASE  flR-.TE  .r0r?  C3VPLETiCV  j£TAILSC  SaOCrfuftt 

OPTIONAL  PLUG  IN 

ACCESSORY  MODULES 

Touch-Tone"    mtefface  S28  95 

OiaJ  Tone  (specjfy  frequency)  $39  9S 

#  SPECIAL  SALF. 
NO  OPTION  UNITS 
ONLY  EXCEPT  FOR  ABOVE. 


ATLAS.  COLLINS,  REGENCY. 
DENTRON  BRIMSTONE.  CUSH- 
CBAFT.  'BIRO.  STANDARD, 
KLM.  HYGAIN.  KENWOOD, 
TEMPO,  MINI  PRODUCTS. 
MIDLAND.  VMF  MARINE, 
ETC..  ^PLEASE  WRITE  FOR 
QUOTE 


TEMPO  2020 

A  BR:.LAf,T  NEW  $3S  TfcS/iSCf IVE* 

^0'.'  3!?.G  AN  UB^i^  -JfiMBiVA 
1IGN  IVA30CED  ENGINEER  \»  h'-ID 
UNiqUE  OPERATING  fE ATI) RES 
PLEASE  WRITE  FOR  COMPLETE  IN  FOR 
MATIDN. 


STANDARD 
TRANSCEIVER 
MODEL  SRC-146A 

I  -NEW! 
.    '/PlETElVmFO  g 
COMPLETE  34C*  *S£EkBI 


*NEW 


539,95 


MEW1  ADC 

5  CHANS  (TOTAL  10) 
10  SRC-  U6A 

*  SimoJe  10  rain,  installation 

•  Same  toJor  and  quality  as  SRC-146A 
»  Completely  WIRED  &  TESTED 

■  ALSO  wiablc  with  most  atndr  hand 
hetds  $39.95 


BEST  WISHES 

FOR  THE 

HOLIDAY  SEASON 

FROM  ALL  THE  GANG 

AT  AMATEUR  WHOLESALE 

ELECTRONICS 

We  wish  to  thank  all  of  our 
customers  for  their  support 
during  the  past  year.  Many  new 
and  exciting  products  will  be 
introduced  during  the  coming 
year  and  your  continued 
suggestions  and  support  will  be 
deeply  appreciated.  Thank  you. 


NEW-    CPR  HAM  II  ROTATORS        Reg,  T J 59.95      -    S125.00 


Atlas  21  OX 

please  mm 

FOR  SPECIAL  BOMS 
AND  PACKAGE  OFFERS 


1     STANDARD  ^ 

NEW  2  METER  Ffrl 
TRANSCEIVERS 
VodelSRCKSA 
SPECIAL  SALE! 
■SRC14EA  S238-10 

•  uta.s  urn 

AND  94  W  N/C 
•USA?  DELUXE  BASE 

CHARGER                             -  $40  00 

-PT3644  LEATHER  CASE  Si 0.00 

■AT  19  RUBBER  AWT,  MO  WHIP  16.00 

'NI-CADS  S30.00 

new!!  touch  roNE  pao         REGULAR  S3MJ3Q 

COMPLETELY  WlKFD  4  OUR  PRICE  jZTSiOO 

ready  TO  plug  in  S69.Q0        Quantises  Limited 


REGULATED  DUAL 
PROTECTED  ROWER  SUPPLIES 


LQ3RM  12  AMPS  - 

Ojtpu;  Vtiftge 

L  w/Lmd  ^tulalio" 

Traostfcii  Bespipa 

Cu-rent  Limit 
Current  Fa  id  Sac* 


DC  AMP  METER 
TYPICAL 

las  =  mz 

2d  ~V 
1  mV  RMS 
20  iSK 
12  Amp 
2.5  Amp 


CASE:  Wflitfc  T¥i"tv)x  SkT^J 
WEIGHT  9.5  lbs  OUR  PRICE,  582.00 


109R  25  AMPS  - 

Output  Vollage 
Line/Load  Regulation 
Ripple/Noise 
Transient  Response 
Cuirent  Guipul 


nl  FaJdfeici 


DUAL  METERS 

TYPICAL 
13.6  ±  iVDC 
20  mV 
2  mV  RMS 
20  -jSec 
25  Amps  Mai 
BEGULATEC 
5  Amps 


Chm-Voli^ii  =id  Dw-Tunpenirt^  Protected 
mE  jHI  :5  t::  OUR  PRICE  sm.GO 

All  power  supplies  feature  short  circuit,  cu  ire  nt  over  load, 
over  voltage  and  thermal  overload  protection  circuitry. 


OUR  CREW 

CAL  SMITH-WMKLL,  Mgr. 

S-  I.  GREG0RT-WA4K6U. 

Owner/Cen.  Mgr. 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S,W.  129th  Terrace,  Miami,  Florida  33176 

COURTEOUS  PERSONAL  SERVICE-SAME  DAY  SHIPMENT  -  Prices  subject  to  change  without  notice. 
Telephone:  (305)  233-3631  STORE  HOURS:  10-5  MON-FRI. 
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PaulSchuett  WA6CPP 

Box  #1 0 

Wallace   CA   95254 


Inside  the  GLB 

~  a  gutsy  look  at  a  synthesizer 


The  use  of  synthesizers 
Instead  of  crystals  is 
getting  to  be  quite  popular  by 
2  meter  operators.  It  makes 
good  sense  to  use  such  a 
device  for  the  serious  oper- 
ator, since  in  the  long  run  it  is 
much  cheaper  to  have  this 
gadget  instead  of  a  handful  of 
crystals.  In  a  busy  area  most 
2  meter  transceivers  won't 
take  all  the  crystals  you  want 
it  to  due  to  the  limitation 
imposed  by  the  channel 
switch. 

The  GLB  Channelizer  has 
attracted  considerable 
interest  by  many  people.  The 
firm  runs  a  small  ad  in  QST 


which  is  easy  to  miss  and 
doesn't  say  much.  On  writing 
for  the  literature,  one  learns 
little  more  than  the  ad  says, 
getting  a  price  list  without 
much  supplementary  infor- 
mation. An  equipment  review 
appeared  in  QST  some  time 
ago  which  described  the  unit 
in  glowing  terms,  but  who  has 
seen  an  equipment  review 
that  has  spoken  of  the  item  in 
pejorative  terms?  The  GLB  is 
a  good  unit,  but  it  is  not 
without  its  drawbacks  and 
problems.  I  saw  one  in  use  at 
WA6FKM  and  found  it  to  be 
most  useful  and  efficient,  so  1 
bought  one  and  it  is  pretty 


much  living  up  to  its  expecta- 
tions. 

Much  in  GLBJs  favor  is 
their  speedy  delivery  service. 
The  unit  arrived  in  just  over  a 
week  after  it  was  ordered. 
There  was  a  small  shortage  in 
the  resistors  with  some  of  the 
needed  ones  missing  and 
some  extra  ones  enclosed,  but 
the  company  promptly 
supplied  the  missing  com- 
ponents. The  problem  in 
supply  was  the  receive  offset 
crystal  —  it  took  just  over  six 
weeks  for  the  offset  crystal  to 
arrive  which  was  a  rather" 
frustrating  experience.  1  had 
the  unit  assembled  except  for 





Front  view  of  the  GLB  Channelizer, 


the  crystal,  so  the  equipment 
rested  on  my  desk,  then  in  a 
box,  mostly  assembled,  for 
this  time.  Of  course,  ordering 
crystals  from  the  manufac- 
turers often  incurs  such  a 
delay.  Bernie  Sanders  of  GLB 
advised  me  by  letter  when  1 
inquired  when  1  could  expect 
the  crystal, 

".  .  .  any  business  is 
facing  [problems] 
today  with  regards  to 
obtaining  any  kind  of 
mfg.  component.  We 
order,  get  a  delivery 
date,  and  then  keep 
calling  our  vendors  who 
are  late  as  much  as  6  to 
8  weeks." 

I  was  quite  pleased  with 
how  helpful  they  were  when 
he  advised  me: 

"You  can  always  get 
a  xtat  from  some  other 
manufacturer  and  we 
will  refund  the  amount 
*  you  pay  for  it  ... 
There  are  very  few  ven- 
dors that  can  make  a 
.0005%  xtal  these 
days/' 

.  Considering -that  1  would 
have  to  wait  as  long  as  they 
for  anything,  !  maintained 
my  patience  and  the  crystal 
did  arrive. 

Alignment  of  the  instru- 
ment is  quite  simple  with 
clear  information  in  the 
instruction  book  for  use  with 
a  frequency  counter  or  with  a 
communications  receiver 
tuned  to  WWV.  Since 
WA6FKM  had  experience 
with  the  unit  and  a  good 
counter,  J  dropped  by  one 
Sunday  afternoon  to  get  the 
Channelizer  calibrated. 

Constructing  the  unit  is 
not  without  an  occasional 
problem.  In  one  or  two  places 
it  is  not  absolutely  clear  just 
what  is  to  be  done,  but  a 
quick  check  with  the  diagram 
will  explain  the  problem.  In 
one  place  one  must  construct 
a  coil  on  the  supplied  coil 
form  with  the  supplied  #32 
wire.  This  is  enameled  wire 
which  should  have  the  enamel 
scraped  away  where  the  wire 
will  be  soldered.  The  instruc- 
tions    say     nothing     about 
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y  last  chance... 


The  subscription  rate  for  73  goes  up  January  1st  —  Happy  New  Year!  What  will  73  cost  you  next  year?  Dearly 
...  $2  a  copy  at  your  dealer.  That's  $24  for  a  year  .  . .  more  than  a  dinner  for  two  in  most  restaurants. 

Now  you  can  subscribe  for  HALF  PRICE  —  $12  for  one  year  —  until  New  Year's  Eve. 

In  addition  to  saving  $12  right  off  the  top  (it'll  buy  a  few  crystals),  you'll  be  sure  of  getting  every  issue  of  73 
and  keeping  your  library  intact.  You  never  know  when  you  are  going  to  need  a  back  issue.  In  a  few  months  this 
stuff  about  microcomputers  may  get  to  you  and  you'll  go  crazy  trying  to  find  a  missing  issue. 

if  you  are  trying  to  decide  between  73  and  some  other  ham  rag,  consider  this:  73  has  more  articles,  more 
pages,  more  ads,  and  73  tells  it  like  it  is.  You  just  get  a  lot  more  with  73.  The  higher  pay  for  articles  gives  73  first 
choice  of  writers.  Is  73  really  bigger  or  is  that  baloney?  Look  at  the  numbers  —  the  last  six  months  of  the 
magazines  stacked  up  like  this:  1 168  pages  for  73,  964-752-500  for  the  other  three. 

What  about  ads?  If  you  want  to  know  what  is  available  at  the  best  prices,  you  want  plenty  of  ads  — 
particularly  when  the  magazine  keeps  out  the  crooks.  73  ran  520  pages  of  ads  in  the  last  six  issues  vs. 
434-369-135  for  the  other  three. 

One  thing  you  won't  get  any  place  else:  the  other  side  of  the  coin  as  far  as  the  ARRL  is  concerned.  73  tries  to 
bring  you  a  rounded  picture  of  what  is  actually  going  on,  without  pulling  punches. 


buy  a  second  subscription 


for  a  friend  „ . 


Your  first  subscription  is  $12  for  one  year  (U.S.  and  Canada  only  —  all  others  add  $2.00  per  year  foreign 
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of  their  subscription  to  them  in  time  for  Christmas  (if  possible).  Then,  every  month  for  the  next  year,  they  will 
be  reminded  of  your  consideration.  It  makes  a  great  Christmas  gift. 

*lf  you're  already   a  subscriber,  make  that  first  gift  subscription  $12.00.  Subsequent  subscriptions  will  be  only 
$10.00  each. 
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scraping  the  enamel;  an  inex- 
perienced builder  might  not 
know  about  this.  Location  of 
parts  on  the  supplementary 
frequency  doublet'  board  are 
not  indicated  on  the  board, 
nor  is  it  easy  to  make  deter- 
mination from  the  instruction 
sheet,  it  isn't  impossible  but 
it  takes  some  studying. 

No  sockets  are  provided 
for  the  transistors  —  1  would 
have  preferred  this  (I  could 
have  purchased  some)  since  1 
am  always  afraid  of  damaging 
these  items  when  soldering. 
Sockets  are  provided  for  the 
integrated  circuits. 

The  unit  uses  these  RCA- 
type  pin  plugs  for  the  rf 
outputs;  I  would  have  pre- 
ferred to  use  a  more  sophisti- 
cated rf  connector.  Of  course, 
!  could  have  done  something 
about  this,  but  I  didn't. 

My  friend  had  two  prob- 
lems   with     his    unit    —    he 


thought  the  power  transistor 
was  running  a  bit  warm, 
solvable  by  using  a  larger  heat 
sink;  and  the  unit  would  get 
out  of  lock,  causing  all  sorts 
of  problems,  solved  by  inter- 
changing two  of  the  !Cs. 

My   unit   had  some  inter- 
face    problems     with     my 


Regency    HR2B.    It   worked 

fine  between  144  MHz  and 
146  MHz,  but  in  the  147 
range  the  output  dropped  off 
to  less  than  one  Watt  on  the 
high  power  {15  Watt)  posi- 
tion. The  voltage  in  the 
Regency  circuit  was  less  than 
that  obtained  with  use  of  a 
147.54  crystal.  However,  the 
output     voltage     from     the 


Channelizer  was  constant. 
This  problem  was  solved  by 
disconnecting  the  output 
filter  on  the  transmit  line  — 
evidently  the  frequency  of 
the  low  pass  filter  was  too 
low.  On  the  receive  side  there 
were  a  number  of  spurious 
responses,  receiving  repeater 
outputs  in  funny  places, 
along  with  a  couple  birdies. 


Inside  view  of  connections  showing  the  diode  between  +12 
and  PIT  to  absorb  voltage  gi itches  caused  by  rig's  relay 
releasing  and  special  resistor  installed  on  output  of  receive 
frequency  to  pad  it  down  a  hit  (3rd  one  down), 


View  from   the   back  showing  the  heat  slnk}    connections, 
crystals,  and  diode  switching, 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


i       QTY.1 
ea.     OR  MORE 


6-LED  Readouts! FND-359  Red,  com.  cathode} 
l-MM5314Clock Chip  [24 pin)       ...     nini.Al 

£ST      LARGE  .4     DIGITS! 

^Capacitors  ORDER  KIT  #850-4 

9-Re°sfstorS  AN  INCREDIBLE  VALUE  J 

24-Mofex  pins  for  IC  socket 


KIT  INCLUDES 

•  INSTRUCTIONS 

•QUALITY  COMPONENTS 
•50  or60  Hz  OPERATION 

•  12or24HROPERATION 

"Kit  #850-4  will  furnish  a  complete  set  of  clock  components  as  listed. 
The  only  additional  items  required  are  a  7-12  VAC  transformer,  a  circuit 
board  and  a  cabinet,  if  desired." 

Printed  Circuit  Board  for  kit  #850-4  (etched  &drilted  fiberglass) $2,95 

Mini-BriteRed  LED's  (for  colon  in  clock  display)  pkg.  of  5 1.00 

Molded  Plug  Transformer  115/10  VAC  (with  cord) 2.50 

NOTE:  Entire  Clock  may  be  assembled  on  one  PC  Board  or  Board  may  be  cut  to  remote  display. 
Kit  ft  850-4  will  fit  Plexiglas  Cabinet  II. 


CABINET  I 
3"H,61/4,*Wr5!4"D 

CABINET  II 
2ft"H,5"Wf4"D 

ANYSIZE/COLOR 


$6.50 


PLEXIGLAS 

CABINETS 

Great  for  Clocks 
or  any  LED  Digital 
project.  Clear-Red 
Chassis  serves  as 
Bezel  to  increase 
contrast  of  digital 
displays- 

Black,  White  or 
Clear  Cover 

2/*12. 


ea. 


RED  OR  GREY  PLEXIGLAS  FOR  DIGITAL  BEZELS 
3"x6"x1/8"  95«  ea.    4/*3 


MOBILE  LED  CLOCK 

120R  24-HOUR  OPERATION 
12  VOLT  AC  or  DC  POWERED  FOR  FIXED 
OR  MOBILE  OPERATION. 
SIX  JUMBO   A"  DIGITS! 
KIT  OR  ASSEMBLED 


ACCURATE  TF.UE 

WITH  AOJJSTA9LE 
XTAL  TIME  BASE 


23  01 5H 


MODEL 
2001 


VA 


Approx.  Size; 

"Hx4"Wx414' 


BATTEL  BACK-UP 
FOfl  POWER  FAILURE 
OH  TRANSPORTING 
FROM  HOUSE  TO  CAR.  ETC 


*    6  JUMBO        .4"  RED  LEO'S  BEHIND  RED  FILTER  LENS  WITH  CHROME  RIM. 

-  SET  TIME  FROM  FRONT  VIA  HIDDEN  SWITCHES  •  12/24-Hr.  TIME  FORMAT 
«    STYLISH  CHARCOAL  GRAY  CASE  OF  MOULDED  HIGH  TEMP.  PLASTIC 

-  BRIDGE  POWER  INPUT  CIRCUITRV  -  TWO  WIRE  NO  POLARITY  HOOK-UP 
»  OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  (Use  When  Kay  Off  In  Car.  Etc. J 

-  TOP  QUALITY  PC  BOARDS  £j  COMPONENTS  -   EXCELLENT  INSTRUCTIONS 


KIT  #2001  *mm* 

COMPLETE  KIT       '/£*%]* 

[l«s  9V.  Baiterv)  ^w  tA 


3  0ft 

MORE 


$27 


9B 


IIS  VAC 

Paw  ax  P*eV 
#AC- 


r$2»' 


50 


ASSEMBLED  UNITS      WIRED  Er  TESTED 
OHDHH    *200l  WT      ;LE&5  9V     BATTERY) 


$39" 


<»079B  Assembled  Units 
EYw#ea     MaV  Be  Mtofrd  With 


Kpli  tor  Oly.   PH;* 


^0>JUMBO  RED  LED's  12/11.00    50/$3.95 


6  Digit-LED  Clock-Calendar-Alarm  Kit 


This  is  a  complete,  top  of  the  line,  Kit  ror  the  person  that  wants  the 
best.  Some  of  the  many  features  and  options  are:  12/24  time, 
28-30-31  day  calendar,  alternates  time  (8  sec)  and  date  (2  sec)  or  can 
display  time  only  and  date  on  demand,  24  hr  alarm  -  10  minute 
snooze,  alarm  set  indicator,  50/60  HZ.  iine  operation  or  use  with  Xtal 
time  base  (#TB-1),  built  in  OSC  for  battery  back-up  /  AC  failure,  Aux. 
timer.  Larae  diaits. 

Kit #70018  V. 4"  Digits  Man-64  $39.95 

Kit  #7001 C     4-  .6"  Digits  &  2.3"  (seconds)  $42.95 

Kits  are  complete  (less  cabinet)  including  PC  boards,  power  supply, 
IC      socket,  9  switches,  16  transistors  and  all  parts  required  for  above 
features  and  options  (Ideal  fit  in  Cabinet  I  above). 


60  HZ. 

XTAL  TIME  BASE  KIT 

Will  enable  Digital  Clock  or 
Clock-Cal.  Kits  to  operate 
from  12VDC.  Uses  MM5369 
and  3.58MHZ.  XTAL.  Req. 
5-15VDC/2.5MA.  1"x2"  PC 
Board.  Easy  3  wire  hookup 
Accuracy:   *  -  2  PPM 

#TB-1  [adjustable] 
Complete  kit  $4.95  ea 
Wired  ft  Cal.  $9.95  ea 


SCHOTTKY  TTL 


DTL 


74S00 

$  .35 

7JS0J 

.49 

74S04 

.65 

74505 

.60 

7^S09 

.65 

74S10 

« 

74S15 

65 

74S20 

.50 

74S22 

.45 

74SCG 

.45 

74S50 

,45 

74S51 

.55 

74S60 

.85 

74S&4 

.55 

74S73 

1.25 

74S74 

.65 

74S75 

1.75 

MS78 

1,50 

MSB6 

,95 

74S107 

.95 

745112 

,95 

74S114 

.95 

74S121 

.95 

74S133 

.75 

74S134 

,75 

74$ 138 

1.75 

745139 

150 

7.SS151 

1  95 

74S153 

1.95 

7-5S155 

1.95 

7JS156 

1.95 

743 157 

1,80 

74S1SS 

2.50 

74S174 

2.50 

74S175 

2.50 

KS181 

2,95 

74S182 

1.95 

KS251 

2.75 

930 
932 
937 
LED  DRIVERS 


*  09 

.09 


%    96 


7447 

7443  .95 

75431  65 

754S2  .66 

VOLTAGE 
REGULATORS 


LM309H  TO-5 
LM309K  TO-3 


7805 
7812 
781  & 
7315 


TAB 
TAB 
TO -3 
TAB 


73L15      TO -5 
7824         TO -3 


S  .96 
1.2S 

.95 

1.25 
1.25 
1.25 

.75 


DIP 
!3  TO-5  .7 

DIGITAL 
CLOCK  IC'S 


MM5312 
MM  531 4 
MM  5375  A0 
CT-70G1 
CT-7002 
50380 
MM  5369 


$  4.95 
3.95 
3.95 
7*5 
''3.9b 
3  95 
250 


XTAL 
3  579545  MHZ.  }   1  95 


UART 
AY5-1G13  S  6  95 


IN4002 

IN  4003 

IN40C5 

1JST4O07 

RECTIFIER 

flECTlFlEFI 

IN  5400 

IN914 

IN4T46 

DIAC 


DIODES 

1A.  100PIV 
1A.200PIV 

lA.eocpiv 

lA.lOOOPV 

Z5A,  1Q00PIV 

3A.  1000P1V 

3A,50PIV 

SlL.SfGWAL 

3IL.  SIGNAL 

28V. 


12.-Sl.00 

I3f*  100 
11-M00 
10/$1.0O 
4/51.00 

5/51,00 
20/$  TOO 
20/$  1  00 
4/S1  00 


PLUG  TRANSFORMERS 


12VACail50MA 
12  VAC  at  500  MA 


5  2,50 
3.50 


LJNEAR 

555  TIMER 

556  DUAL  TIMER 

565  PLL 

566  FUNCTION  GEM. 
667    TONE  DECODER 

iC   SOCKETS 
PINS  1-24  25 

14  $  .25        $     22 

16  .28  25 

IB  .3^  .28 

24  -5C  .46 

,55 
.70 


2/51.00 

95 

95 

1.75 

175 


,75 
MEMORY 


2102  T  IKflAM 
21L02 


51  95 

52  35 


EXAR 
XP  2556  S  1  75 

XR2567  $   1  9S 

TRANSISTORS 

2N2222A  TOlfi  5'$  1.00 
2;N3415  TO -92  5,'$  1.00 
TO-92  S.:S1.0D 
T0-92.  5/51.00 
TO-92  6/51.00 
TO-92  5/51.00 
TO-92  5^51.00 


2N3704 
2N424S 

2N4400 
2 N 4437 

2N5589 


SWITCHES 

ROCKER  SPDT  6'$1. 

MINI-SLIOESPDT  6:51. 
F1EG.SUDEDPDT  5/51. 
PUSH  BUTTON  N. 0.3/51. 


TRANSISTOR  SOCKET 
TO-5/ 18  GOLD  PINS 

V»1 .00 
NYLON  WIRE  TIES 
S'TiE-WRAP     100/$  1.95 
4"  TIE-WRAP     100/S1.75 

MOLEX  PINS 

REELCP1D00   5  050 
STR'POFIOO        1^5 


OP  AMPS 

3/51  00 
301  DIP 
301  TO  5 
709  DIP 
741  DIP 
741  M  DIP 
741    70-6 

747  DIP 

748  TO-5 

DISCRETE 

LED's 

JUM0ORED 

13/$  1 .00 
60/53.95 
100/57  50 

PC  TRtM 

POTS 

25K     6/51  00 
4.7K    6/5100 

SPECTROL 
IDK10TURM 


MISC.   PRIME  IC>s 

FAIRCHiLD  9316    17416'j  5    95 

75234  DUAL  CORE  SENSE  AMP      1.50 
MM532H  TO-5  SHIET  REG  -95 


BUY  100  OR  MORE  IC's  \Any  Mix]  TAKE  10%  DISCOUNT. 


PRINTED  CIRCUIT  BOARDSfor  CT-7001  Kits  sold 
separately  with  assembly  info.  PC  Boards  are  drilled 
Fiberglass,  solder  plated  and  screened  with  component 
layout.  Specify  for  0  700 IB  or  0  7001 C  (Set  of  2)  S7.95 


JUMBO  DIGIT  CLOCK  KIT 

A  complete  Kit  (less  Cabinet)  featuring:  six  .5"  digits, 
MM5314  IC,  12/24  Hr  time,  50/60  HZ„  Plug-Transformer, 
Line  Cord,  Switches,  and  all  Parts, 

[Ideal  Fit  in  Cabinet  II)                                     *1995     2/*38 
Ki!#5314-5. -wea.    ■*    ww" 


JUMBO  DIGIT  CONVERSION  KIT 

Convert   small   digit-  LEO  clock    to    large    .$"   displays. Kit 
includes 6-. 5"  LED's, Multiplex  PC  Board  &  easy  hook-up  info. 

Kit  M  JD-1CC  For  common  Calhode  IQ95       1/11 0 

KltMJD-ICA  For  common  Anode  «ea.     Z/    lSi 


Faircfiilri  Super  Digit 
FNO-359 

^flk,  -4"  Chi/.  H(. 

niK-  7  Unreal  LED 

IBH^  (TED  C«ri.  Cjl*. 
EM^K^         o.>«t  pin 

■fc-  rcplitHntnt  hr 

^^^  poj)ul*r  FNO-70. 

100/S79.00 


SET  OF  6       FND-359 
WITH  MULTIPLEX 
PCBOARDS6.9S 


25  AMP  BRIDGE 
,  ^  $1.95  ea. 
^T  h  3/S5.00 

100  PIV 


TELEPHONE  FORMAT 
KEYBOARD 

BYChomerics 


I 


2-1M"x3', 


5/32" thick 

$4.95 
6/*2B. 


SEE  THE  WORKS  Clock  Kit 
Clear  Plexiglas  Stand 


•68ig  A"  digits 
•  l2or24hr.  time 
•3  set  switches  (back! 
•P!ug  transformer 
•al^parts  included 
Plexiglas  is 
Pre-cut&  drilled 
Si?_e:  6'"H.4y3"W,3,,D 


ASUPER  LOOKING 
CLOCK! 


Kit  #850-4  CP 


*235» 


2/*45. 


7-SEG  LED 

COMMON  CATHODE 

COLOR       HT.DECPT.PR.EA, 


FND^359   RED 
FND-603   RED 
DL-750      RED 
XAN-654  GREEN 
XAN-664  RED 


.4"  RHDP 
,5"  RHDP 
.6"  LHDP 
.6"   NOP 
-6"   NDP 


COMMON  ANODE 


BOX  21 9  ♦  HOLLYWOOD,  FLA.  33022  •  (305)  921-2056 


ORDER  BY   PHONE  OR  MAIL 

COD  ORDERS  WELCOME 

151.00  CHG.I 

Orders  Under  S15    Add  S1.00 

Handling 

Fla.  Res.  Please  Add  4% 

Sales  Tax. 


DL-747  RED 
XAN-72  RED 
XAN-81  YELLOW 
XAN-351  GREEN 
XAN-361  RED 
XAN-362  RED 
XAN-662  RED 
XAN-692  RED 


.6"  LHDP 
.3"  LHDP 
.3"  RHDP 
.3"  RHDP 
.3"  RHDP 
.3"  LHOP 
.6"  NDP 
.6"  NDP 


$  .95 

$1.35 
$2.95 
$2.95 
$2.95 

$2.95 
$1.25 
$1.75 
$1.50 
$1.50 
$1.50 
$2.50 
$2.50 


WE  PAY  ALL  SHIPPING  IN  CONTINENTAL  USA  -    OTHERS  ADD  5%  [  t0%    FOR  AIRMAIL] 


Form  Inexpensive 

Sockets 
100for$1.25 

Reel  of  1OQO-S0.5O 


MOLEX 

PINS 
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General  view  of  inside  of  unit.  5  kHz  board  is  vertical  one  in  background  with  the  two  ICs.  Top 
board  mounted  on  the  back  is  the  VCO  board  with  the  shield  over  the  critical  components. 
Below  this  is  the  frequency  doubier  board  (almost  out  of  sight,  it  has  the  2  coils  mounted  on 


This  problem  was  solved  by 
inserting  a  470  Ohm  resistor 
rn  series  with  the  receiver 
output.  Apparently  the  signal 


injection  was  at  a  bit  too  high 

level  and  caused  this  problem. 

These  were  the  only  things 

on  the  negative  side.  On  the 


positive  side,  the  unit  is  ultra 
stable,  quite  versatile,  simple 
and  functional.  It  is  "nice  to 
be   able  to  use  the  entire  2 


meter  band,  even  with  5  kHz 
steps,  rather  than  be  re- 
stricted to  12  channels. 
(After  all,  one  wouldn't  get 
on  20  meters  and  use  only  a 
few  frequencies!)  The  unit 
will  also  function  as  a  rough 
frequency  checker  —  it  is 
quite  easy  to  tell  if  the  other 
person  is  on  or  near  the 
proper  frequency  by  moving 
in  5  kHz  steps  and  noting  the 
fuzziness  of  the  response.  At 
the  same  time,  your  station 
can  move  up  and  down  in  5 
kHz  increments  and  he  can 
check  his  bandwidth  or  what- 
ever. 

The  GLB  people  are  most 
helpful  in  their  correspon- 
dence and  over  the  telephone. 
I  would  honestly  recommend 
this  unit  to  the  serious  2 
meter  operator,  with  the  pro- 
vision that  anyone  should  be 
prepared  for  the  delays, 
which  aren't  really  GLB's 
problem,  and  the  minor  con- 
struction difficulties,  which 
would  creep  up  in  almost 
anything.  Once  it  works,  it 
works  just  great.  ■ 


ADVA 


KIT  $11a5 

ASSEMBLED  $17.95 
ADD  $1.25  FOR 
POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 

•  Assemble  in  about  One  Hour 

•  Makes  a  Great  Bench  or  Lab  Power  Supply 

•  Includes  All  Components  except  Case  and  Meters 


OTHER  ADVA  KITS: 


LOGIC  PROBE  KIT-Ust  wiin  CMOS.  TTL.  DTL.  RTL,  H7L.  HiNIL  and  most  MO'S  iC*S 
Built-in  protection  against  polarity  r*te  'age.  Onwloniy  a  lm  mA  ffOm  circuit 

tintfflT  tast.  Dual  LED  readout.  Com  plate  kir  includes  case  and  cho  leads.  ONLY  S7.S5 

FJXEO  REGULATED  POWER  SUPPLY  KITS -Short -circuit  P^oof  I*iOi  tmvM  cuthini 
limiting.  Compact  size  and  typical  regulation  of  Q.5!i  make  .iheje  ideal  for  most  electronic 
projaeu.  AvailabSo  f«  5V  t>  600mA.  6V  9  SuOrftA,  9V  &  SMtnA,  ffl  9  4u0rrtAr  15V  © 
300mA.  Specify  voltage  when  ordering.  S8.S5  ea. 

The»  aasyM-asj.  ?*  all  comfMntnis,  eosnplifti  ictten*  inrj  pland 

fibcfglais  PC  boards.  Power  supply  kits  do  not  incite  ««  or  ratKii.  Md  $1,25  p<;t  fcit  for 
POjuXJ e  and  handling. 

IMAIL  NOW  J  FREE  DATA  SHEETS  swlkd  *Mi  many  item*  from  thh  ad  FREE  ON 
REOUE5T-74t  Op  Amp  with  euery  order  of  $E  or  marc— 713  dual  Op  Amp  or  two  E1DD 
FET's  with  avary  ondej  of  $10  or  mora,  post  market  t  itam  per  ordor. 

ORDER  TOOAY-A1J  items  subject  to  prpar  sale  and  pricre  subject  ta  change  without  notice. 
All  items  are  new  surplus  pans  - 1  OOft  f  urctio  nally  tested. 

WRITE  FOR  FREE  CATALOG  #76  offering  over  350  semiconductors  carried  in  stock. 
Send  1 3d  stamp, 

TERMS:  Sand  Check  or  money  order  (U.S.  fundi!  wirn  order,  s  postage  to  U.S.. 

Canada  and  Mexico  (except  on  km),  -t  tiers  under  S.1Q,  Calif,  resi- 

dents add  6%  sales  tax.  Foreign  orders  add  postage.  COD  orders-add  1 1 .  DO  serif  ice  charge. 


MORE  SPECIALS:        1# 

RC4195DN   ^15V  @  50mA   VOLTAGE    REGULATOR    IC.  Very  easy  to 

use.  Makes  a  neat  Highly  Regulated  +  15V  Supply  for  OP  AMP's,  etc. 

Requires   only   unregulated    DC    (18-30 V)    and   2   bypass  capacitors. 

With  Data  Sheet  and  Schematics.  8-pin  mDIP  S-1.25 

LM741  FR  EO  COMPENSATED  OP  AMP.  MA74l ,  MCI  741 ,  etc.  mDIP  Fj/Sl 
MCI  458   DUAL  741  OP  AMP  mDiP  3/S1 

RC4558  D  U AL  741  OP  AM  P  in  D I P  3  /ST 

2N39C4  NPN  TRANSISTOR  AMPLIFIER/SWITCH  to  B0  mA  ^100  6/S1 
Z  E  N  E  RS-Spec  if y  Vo  Itage  3.3.  3 .9 .  4. 3,  5 . 1,0.8,8.2  400  mW  4/51,00 

9,1 .  10,  1 2,  15,  1 6r  TBr  20r  22,  24,  27,  or  33V  j  -- 1 0%)       1  Watt  3/S1  00 

•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

Jrm.m^  ^mm^k  electronics 
BOX  4181  H  ,  WOODSIDE,  CA  94062 
Tel.  (415)  851-0455 


FREE 


It  ot  FET's  WITH 
$5&$10  ORDERS.t 
DATA  SHEETS 
WITH  MANY  ITEMS. 


DIODES 
ZENEflS  a 
RECTIFIERS 

WrtsEfa        . 
1N45S  &J 

1 N183  to        t 
IWttG  6j 

irJ746to 
TPI759  *> 

W914*         IB; 
1FJ9E2to     --. 

ma  74        flJ 

tN3064 
1N3GI10 
1N400V 

1N4Q02 

INqOOf 
1K4005 
1H4006 
!?MIK>7 


1H41W* 

1N4370  a 
1N4372 
1NWH 
ltfS72fi  t( 
IN4753 
IN  5231  t« 


VA FACTORS 

1H5139 to  _ 

1  MSI  44  s 

D5  144MH*  $\ 

F7  432  MHz  S 

MVS30to  . 

MV832  i 

MV162D1D 

MVIoJ)  ^ 

NivieeBio  ,, 

MV1B7!  5 

MV2301  id  , 

MV2205  5 


TRAWSISTDflS 

2N70E  SQ.3A 

2N71S  ,2A 

itiizn  .49 

2N31E  3/Sl 

2N1H3  SD.Z9 

2N1711  .29 

ZN1J90  .33 

2N1S93  .33. 

2NKZZ  6/S1 

^N^22^A,,  s/si 

2IV23E9  S/51 

2N  2606  to  „ 

2N26Q9  w 

iNZftOS  SO.  24 

2N2986fl  -2J 

IN2SI07-  S/S1 

2N3553  Si.  50 

IN35B3  6/$1 

;N3^G4  4/Sl 

?M3'«B5tQ  BJlt, 

2H3S6S  e'^ 

2N3638  6/S1 

2N3C3BA  mi 

2N3S41  S/B1 

2N3842  S/S1 

2W3B43  6,'S-I 

2H3ea4  4^i 

^7J'3ocG  mi 

2N36BB  to  -y., 

2N363D  J'si 
2N3E91t0 

2N3GS1  ,rtl 

2WJS21  S0.BD 

2M3322  .76 

2N3923  .40 

2H386S  .75 


1N3&1S 
2N3922 
2M3954 

2N39S9 
2N3370 


TflAMSISTOBS 

2N3991 

3/S1 

2^4Q92 

S0.7S 

2N4121 

i  M 

2N4122 

Ifll 

2N4124 

•■51 

2ttWS 

Ml 

2N4243 

•  M 

2N42S0 

lai 

2H4274 

ill 

ZKQ31\2 

SSJ-9 

2M4303 

,29 

2H433S 

$1 

2N43EUM 

2/S1 

2N4391 

SI 

2H4392 

S0.90 

2N4416 

2^1 

2N441SA 

SD.8D 

ZN485Cla 

SI 

2H4GST 

2N4G67E 

2/S1 

2K4B6SE 

2/S1 

2N4BS1 

S2.5Q 

iuisu 

SI 

2K49HB 

3/S1 

2N6B87 

4/S1 

2N518S 

4/E1 

2NS12B  to 
ZNSI3S 

6/51 

2N513S 

S/S1 

2H513IJ 

S/Sl 

2N5163 

3/Sl 

2WS1S7 

i-3 

2M««9 

■■■■o 

2N1Z10 

1  M 

nnciB 

!•  Si 

Mna7 

SI  ,50 

1.9-fl 

2NG4G7 

3/Sl 

2M54S6 

SQ.3B 

2N54B1 

3/Sl 

2N5410 

2/S1 

2N5S43 

S3-00 

2N5544 

2.5U 

2N5561 

12.00 

2NSS4Q 

CM43 

CW50* 

CP651 

El  Oil 

El  01 

El  02 

El  76 

HP  F 102  to* 

MPF104 

MPF112 

HPS651S 

SEldOl 

SETD02 

SE2001 

SE20O2 

SE5001  to 

SE5D03 


3/Sl 

DIGITAL  IC's 

WM573ari  S2.95 

SH740QN  ,1B 

SH74I0U  1 6 

SH7420N  IE 

SN7a4|JM  .IS 

SN74S1H  .IE 

SN7473N  3B 

SN747BN  .48 

SN747GW  JS 

SN7490N  .44 
LIMEAR  IC's 

LM100H  S7.50 

LM301AN  21 

LtaOVH  .27 

LW309N  .80 

LM309K  1.25 

LM311N  .90 

LM320KS  1.35 

LM32GK1Z  1.35 

LM320K1S  1,35 


SdJB 


LJNEAR  IC't 

LM34DK^5  Si  .75 

LM34DTS  1.75 

(.M34CT-6  1.76 

LMJ4DT-12  1,75 

LM340T-15  1.75 

LM34DT-24  1,75 

LM37GM*  .55 

LM377H  2.59 

NE5S5V* 

NE556A 

LM703CH 

LM709CK 

LM723H 

LM723AT 

LM733W 

U,W41€H 

LM741  EN* 

LM741SM4 

LM747CN 

748CJDIP 

749CJ  HIP 

844CPmD!P 

LM1304N 

LM1458N 

LMZ111U 

XR2G5eCP 

Z74BDE  TJ96 

W3028A  T.7S 

CA30W  J» 

LH307SM  M5 

CA30HO*  .55 

LU3900N  .65 

RC4194D  1.E0 

RW194TK*  250 

RC41S5DN*  1.2B 

RC4195TK*  2,25 

Lr.t4250CN  2.00 

RM5S8DN  .51 

NSS5SV  .9S 

N555SV  .50 

WA780BUC  l,2i 

803 B  DIP*  Z.n 

DM75492  .89 


SMO 


%       *SUPER  SPECIALS;      % 


1N9U100V/lOmADiorfe 
1N4O01  1O0V/1A  Rect, 
1N4154  30V  1N914 
BR1  50V  TAA  Bridge  Rec 
2NJ222A  MPM  Transistor 
Zfr2fjVf  PNP  Transiitor 
ai^^lTM  Powar  Xistor  10A 
2N3&M  NPN  Amp/Sw  [3100 
■Srt2DG6  PNP  Amp/Sw  ^100 
CP650  Power  FET  fcAmp 


20/S1 

15/$1 
25/S1 
4/S1 
6/S1 
6/S1 
.69 
6/51 
6/S1 


MPF102  200MHiRFAmP 
40673  MOSFET  RF  Amp 
LM324  Quad  741  Op  Amp 
LM376  Pos  V6!t  Reg  mDIP 
N'E555TirvnjrmDJP 
LM723  237V  Reg  DIP 
LM741  Comp  Op  Amp  mDIP 
LM1458  DuaJ  741  mDIP 
CA30E65TransArrayDIP  .55 

RC4l95ON±1SV^0mAmD|P  1.25 


3/ST 
SI  75 


2/S1 
3/61 
4/S1 
3/S1 


RF391  RF  Power  Amp  Transistor  10-25W  @3-30MHz  TO  3 
555X  Timer  Vi-lhr  Different  pinout  from  555  fw/data) 
RC4194TK  Duai  Tracking  Regulator  ±0.2  to  30V  ©  200mA  TO -6 
RC4195TK  Dual  Tracking  Regulator  ±15V  P  100mA  (TO  66) 
S03E  Waveform  Generator  "-flA  Wave  With  Circuits  &  Data 


$5.00 
3/S1 


S?25 
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"POP"  BEAD 
-9 ] CYCLE  SPOKE 
^-WAX    FILLER 


Fig.  7. 


Fig.  2. 


RAISE  TRUNK  LID  AND 
MOUNT  BRACKET 
IN  LIP — —  —  - — - 


REAR  WINDOW 


TRUNK   LJD 


SO-239 1 


EXISTING  RUBBER 

SEALING 

AROUND   TRUNK   LIP 


The  wide  array  of  avail- 
able 2  meter  mobile 
antennas  can  make  it  rather 
difficult  to  settle  on  a 
particular  style.  Often  one 
doesn't  care  to  invest  a  large 
sum  of  money  in  the  mobile 
antenna  because  of  low  funds 
or  fear  of  being  ripped  off. 
Thus  the  following  three  sug- 
gestions are  offered,  each  of 
which  can  be  assembled  in  a 
very  short  time  (I  built  one  in 
10  minutes). 


These  antennas,  when 
carefully  assembled  and 
properly  cut  to  the  desired 
frequency,  will  perform  as 
well  as  their  commercial 
counterparts. 


Trunk  Mount  Antenna 

First  cut  a  bicycle  spoke, 
welding  rod  or  piece  of  bus 
bar  approximately  7VA 
inches  long.  Fit  this  Into  the 
center  conductor  of  a  PL-259 


rf  plug  and  solder.  Fill  the 
connector  with  candle  wax  or 
epoxy  and  smooth  off  the 
excess.  The  wax  will  act  as  a 
sealer  and  insulator.  The 
antenna  length  from  top  of 
connector  to  antenna  tip 
should  now  be  trimmed  to 
your  favorite  frequency. 

Next,  a  thin  piece  of  metal 
approximately  VA  inches  by 
3  inches  is  bent  as  in  Fig.  1 
and  painted.  This  will  act  as  a 
mounting  bracket.  One  end  is 
drilled  and  fitted  with  an 
SO-239  rf  chassis  connector. 
The  other  end  of  the  bracket 


Three  for  Two 


-  -  antenna  forum 


Dave  Ingram  K4TWJ 
Eastwood  Village  #604  N. 
Rt.  11,  Box  499 
Birmingham  Ah  35210 


is  drilled  to  clear  two  sheet 
metal  screws. 

Now  connect  RG-58  trans- 
mission line  to  the  SO-239, 
slipping  the  braid  under  a 
mounting  screw.  Mount  this 
assembly  in  your  trunk  lid 
lip,  shown  in  Fig.  2,  using 
two  sheet  metal  screws.  All 
autos  have  a  little  extra  space 
here,  so  the  screws  will  fit 
nicely.  These  screws  are 
covered  when  the  trunk  is 
closed,  thus  preventing  leaks 
and  displaying  a  neat 
assembly. 

Finally,  run  the  trans- 
mission line  to  the  front  of 
the  car  and  connect  the  rig.  If 
you  need  a  quick  portable 
whip,  just  unscrew  the  top 
section,  connect  it  to  an 
831AP  right  angle  adapter  and 
plug  it  into  the  back  of  your 
rig.  A  home  brew  5/8  wave 
antenna  could  also  be  used 
with  this  mounting  system. 

Gutter  Clip  Antenna 

First,  build  the  antenna 
whip  assembly  as  described 
previously.  Now  secure  an 
83 1 J  double  female  rf  con- 
nector and  large,  battery -type 
alligator  clip.  (The  aluminum 
type  are  relatively  inexpen- 
sive.) Tightly  wire  the  83IJ 
connector  to  the  alligator  clip 
and  plug  the  whip  assembly 
into  one  end. 

Plug  the  transmission  line 
from  your  rig  into  the  other 
end  of  the  83IJ,  and  then  clip 
the  assembly  on  your  auto's 
gutter.  Finally,  tape  the  trans- 
mission line  in  position  for  a 
few  days  to  "train"  it.  Fig.  3 
shows  details  of  this  super 
quick,  but  very  effective, 
antenna. 

Luggage  Rack  Antenna 

If  your  auto  has  a  luggage 
rack,  a  quick  mount  can  be 
fabricated  quite  inexpen- 
sively. 

Shop  the  hardware  store 
for  a  U  bolt  which  fits  snugly 
over  a  flat  bar  on  the  rack. 
Mount  the  U  bolt  securely  in 
the  desired  position,  with  the 
threaded  ends  up.  Later  you 
will  slip  a  mount  and  a 
second  nut  on  one  side. 

Now  find  a  piece  of  metal 
approximately    1    inch    by    3 
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NOT  JUST 

A 


Novice    Class    Beginners    Bargain 
A  Great  Gift     *  *  *    Help  A  Beginner 


*  #  # 

If  you  know  anyone  who  would  like  to  get  a  Novice  license  the  easiest  possible  way,  turn  them  on  to  this  special  bargain  Novice  Study  Package. 
This  is  great  for  club  study  courses  ,  ,  .or  for  home  study  for  the  Novice  ticket. 

NOVICE  CLASS  STUDY  GUIDE.  This  is  a  brand  new  book,  just  published,  which  includes  the  very  latest  FCC  materials  .  .  .  things  that  are  not 
in  any  other  study  guides,  but  which  will  be  on  the  test.  The  FCC  has  sneakily  been  putting  some  of  the  General  Class  material  in  the  Novice  test 
lately.  The  book  also  includes  the  latest  FCC  rules  and  regulations  ...  try  to  find  them  anywhere  else.  You  will  have  a  tough  time  getting  them 
from  the  FCC. 

Use  of  this  book  will  prepare  you  not  only  for  the  Novice  test,  but  also  lay  the  groundwork  for  the  General  Class  study  course.  This  is  the 
difference  between  a  real  study  guide  which  teaches  you  the  theory  simply  and  progressively  and  one  of  those  darned  question  and  answer  manuals 
which  teach  you  nothing  and  make  it  so  difficult  when  the  FCC  rewrites  the  questions  .  .  .  which  they  do. 

NOVICE  CLASS  THEORY  TAPES.  Since  most  people  get  only  about  20%  comprehension  with  a  reading  of  a  book,  we  also  have  some  great 
theory  tapes  which  cover  the  same  material,  but  which  can  be  listened  to  anywhere  you  use  a  cassette  tape  "player  ...  in  your  car,  at  lunch,  etc. 
This  is  the  most  painless  way  yet  to  learn  the  theory.  Tlie  material  is  discussed  by  Wayne  Green,  not  just  read  by  an  announcer.  You'll  not  find  an 
easier  or  more  fun  way  to  learn.  There  are  four  one  hour  cassettes  in  the  set. 

MORSE  CODE  CASSETTE.  The  beginner's  cassette  has  Wayne  telling  you  the  letters,  numbers  and  punctuation  you'll  need  for  the  test.  This 
tape  uses  the  latest  scientific  breakthrough  in  teaching  ,  .  .  sending  each  character  at  13  wpm,  but  spacing  the  characters  for  5  wprn.  And  you'H 
start  off  in  the  first  minute  or  so  copying  words  in  code  .  .  .  you'll  see.  This  is  a  one  hour  cassette. 

6  WPM  CASSETTE.  This  is  for  practice  once  you  know  the  letters  and  numbers.  It  is  a  mixture  of  letters,  numbers  and  punctuation  and  is  very 
difficult.  When  you  have  mastered  this  (about  four  or  five  hours  of  work)  you'll  be  able  to  breeze  through  the  FCC  test.  This  is  a  one  hour  cassette. 

The  book,  four  theory  tapes  and  two  one  hour  code  cassettes  normally  sell  for  about  $31.  As  a  test  we  are  offering  this  complete  set  for  the 
Package  Price  of  $22,95  postpaid  in  the  U.S.  Please  add  $3  outside  of  the  U.S. 

If  you  have  Master  Charge,  BankAmericard  or  American  Express,  you  can  call  one  of  our  special  800  numbers  (toll  free)  —  800-258-5473  or 
800-251-6771  —  and  place  your  order  for  immediate  shipment.  Otherwise,  fill  out  the  below  coupon  and  send  in  your  order.  This  will  be  a 
fantastic  Christmas  gift  for  a  youngster,  . 

m     *t*     stf     *jjp    "X1     *A*     *A*     ste    ^fe     ME     Se     3b?     sfe     ^fe     sfe     Me     5fc     ^lf     *£p     4p     *Jt*     *i*     *Jfc*    ^A-     4*    ^^     *&?     ^*     *ir     *tr     ,,Jt*     *lr     *i*     *•!*     *A*     ■J*     *1>     *JU     *4*     ^4*     *lr     ife 

■t*    ^r    ^^    ^p    ^*    *r*    ^^    **^    *x^    ^^    *^    w*m    ^P    ^^    *T*    "a*    *r*    ^^    ^*    ^^    ^^    ^*    ^p    ^^    ^*    *^    *p    *hp*    ^F    *T*    *^    ^F    ^F    '^P*    ^^    *i*    <nft    ^^    ^^    ^*    ^*    ^^ 

Please  send Beginner's  Bargain(s)  including  Novice  Class  License  Code  Tapes,  Theory  Tapes  and  Study  Guide  @ 

$22.95  (ppd.  USA).  Foreign  orders  add  $3.00  postage  and  handling;  First  Class  mail  USA  -  add  $2.00. 
TOLL  FREE  CALL  (800)  258-5473  or  (800)  251-6771 

$ enclosed.  n  Cash         □  Check  D  Money  Order 

Charge  my  credit  card:        □  American  Express            D  Master  Charge 
Credit  card  #  Interbank  # 


□  BankAmericard 


Expiration  date 


Signature 


Name 


Call 


Address 


City 


State . 


Zip 


If  a  gift,  print  name  and  address  of  receiver.     Send  to: 


Gift  card  to  read: 


73  MAGAZINE  -  PETERBOROUGH  NH  03458 
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inches  and  drill  a  hole  in  each 
end.  Mount  an  SO-239  con- 
nector (antenna  mount)  in 
one  end  and  bolt  the  other 
end  to  one  side  of  the  U  bolt 
on  the  luggage  rack,  as  shown 
in  Fig.  4.  (If  you  purchase 
two  U  bolts,  this  piece  of 
metal  may  be  salvaged  from 
one.)  Now  plug  in  the  whip 
assembly  mentioned  pre- 
viously, and  run  the  trans- 
mission line  inside  the  auto.  I 
might  add  this  method  works 
beautifully  with  roof  mount 
type  whips  like  the  Antenna 
Specialist     M7A,     and     sure 

After  unsuccessfully 
trying  to  trade  my 
Vibroplex  semiautomatic  key 
"bug/*  I  decided  to  try  to 
modify  it  to  work  with  my 
new  electronic  keyer. 

The  modification  takes 
just  a  few  simple  steps. 
Remove  the  connections  to 
the  Mditu  post  on  the  bottom 
of  the  bug  and  spread  them 
out  as  shown  in  Fig.  1.  Place 
a  piece  of  plastic  tape 
between  the  4-40  screw  and 
bug  bottom  to  prevent  a 
short  circuit  between  "dah" 
connection  and  ground. 

Next,  advance  the  ditpost 
screw  forward,  so  that  the 
vibrator  always  makes  con- 
tact with  the  dit  post  when 
the  paddle  is  pressed  to  the 
right  side.  See  Fig.  2.  The 
weights  can  then  be  adjusted 
for  the  desiied  "feel"  even 
though  their  position  has  no 
eftect  on  the  dit  speed,  which 
is  now  controlled  by  the  elec- 
tronic keyer. 

Last,  connect  the  dit  and 
dah  connections  of  the  keyer 
as  shown  in  Fig.  2. 

You  now  have  a  key  to  use 
with  your  automatic  keyer. 
This  key  can  easily  be 
changed  back  into  a  regular 
bug  by  reversing  the  above 
proceduje.  ■ 


Fig.  3. 


LARGE    ALLIGATOR   CLIP- 


WIRE    HOLDING  631  R 
TIGHTLY  TO   CLAWP  — 


GUTTER  OF  AUTO- 


Fig.  4. 


COAX   TO   RIG 


TRANSMISSION 

LINE  TO  RIG 


beats   drilling  a   hole   in  the      previously    mentioned    were 

roof.  designed    as    an    inexpensive 

While   the   three  antennas     answer    to    2    meter    mobile 


applications,  they  also  con- 
tain some  unique  ideas.  Why 
not  give  one  or  two  of  them  a 
try?  They  go  together  nicely 
and     work     very     well." 

James  C.  Novdgren  WB9BNF 
1100  N.  LaSalle,  Apt.  1106 
Chicago   IL   60610 


How  to  Bug  an 
Automatic  Keyer 


-  -  putting  new  life  in  an  old  bug 


f/4m   4- 
SC3£W 

MUT 
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O 

\#0 

DJT  POST  SCREW 


Fig,   J.  Bottom  view  of  bug  (a)  before  modification  and  (b) 
after  modification. 

162 


TO  DAH  INPUT  Or 


TO  COMMON  Of-  KEi'ER 


Fig.  Z  Partial  top  view  of  bug  showing  keyer  connections. 


S.  D.  SALES  CO. 


P.  O.  BOX  28810-  A 
DALLAS,  TEXAS  75228 


4K  LOW  POWER  RAM  BOARD  KIT 

THE  WHOLE  WORKS 

$89.95 

Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power  static 
21L02-1  500  ns.  RAM's,  which  are  included.  Fully  buffered, 
drastically  reduced  power  consumption,  on  board  regulated,  all 
sockets  and  parts  included.  Premium  quality  plated  thru  PC 
Board, 


Stick  It! 

IN  YOUR  CLOCK! 
IN  YOUR  DVM,etc. 


HUGE  SPECIAL  PURCHASE] 

NOT  FACTORY  SECONDS 

AS  SOLD  BY  OTHERS 


4  JUMBO  .50  INCH  DIGITS 

ON  ONE  "STICK"! 

(with  colons  and  AM/PM  Indicator) 


$3.95 


,    BUY  3  FOR  $10.00 
BOWMAR 

4  DIGIT  LED  READOUT  ARRAY 

The  Bowmar  Opto-Stick.  The  best  readout  bargain  we 

have   ever   offered.   Has  four  common  cathode  jumbo 

digits    with    all    segments    and   cathodes   brought  out. 

Increased  versatility  since  any  of  the  digits  may  be  used 

independently  to  fit  your  applications.  Perfect  for  any 

clock  chip,  especially  direct  drive  units  like  50380  or 

7010,  Also  use  in  freq.  counters,  DVM's,  etc.  For  12 

or  24  hour  format. 


MICROPROCESSORS  AND  THINGS 


LOW  COST 
HfGH  VALUE 


8080A  By  AMD.  Outperforms  INTEL 

8008-1  High  Speed  8008 

8212  I/O  PORT 

8224  Clock  Generator 

8820  Dual  Line  RCVR 

8830  Dual  Line  Driver 

8838  Ouad  Bus  Transceiver 

MCI  488  RS232toTTL 

MC1489  TTL  to  RS232 

2513  Character  Gen. 

MM5204  4K  E  Prom 


$24.00 
6.95 
3.50 
4.95 
1.75 
1.75 
2.00 
1.50 
1.50 
10.00 
12.00 


TTL  INTEGRATED  CIRCUITS 

7400  — 19c  7430  — 19c  7476  —  35c  74153  —  75c 

7402  — 19c  7432  — 34c  7480  —  49c  74154  —  1.00 

74L04  —  29c  7437  — 39c  7483  —  95c  74157  —  75c 

74S04  —  44c  7438  — 39c  7485  —  95c  74161  —  95c 

7404  — 19c  7440— 19c  7586  — 45c  74164  —  1.10 

7406  —  29c  7447  —  85c  7490  —  65c  74165  —  1.10 

7408  — 19c  7448  — 85c  7492  — 75c  74174  —  95c 

7410  — I9,c  7451  — 19c  7495  — 75c  74181  —  2.50 

7411— 29c  7453  — 19c  7496  —  89c  74191  —  1.25 

7413  — 50c  7473  — 39c  74121  —  38c  74192  —  1.25 

7420— 19c  7474  —  35c  74123  — 65c  74193  —  1.00 

7575  — 35c  74141  — 75c  74195  —  69c 


©5 


60HZ  CRYSTAL  TIME  BASE 
2/$10.  FOR  DIGITAL  CLOCKS      A_ 

S<D.  SALES  EXCLUSIVE!    S5i95 

KIT  FEATURES: 

A.  60hz  output  with  accuracy  comparable  to  a  digital  watch 

B.  Directly  interfaces  with  all  MOS  Clock  Chips 

C.  Super  low  power  consumption  (1 .5  Ma  typ.} 

D.  Uses  latest  MOS  1 7  stage  divider  1C 

E.  Eliminates  forever  the  problem  of  AC  line  glitches 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable  clocks 
at  ham  field  days, 

G.  Small  size,  can  be  used  in  existing  enclosures. 

KIT  INCLUDES  CRYSTAL,  DIVIDER  IC,  PC  BOARD 
PLUS  ALL  OTHER  NECESSARY  PARTS  &  SPECS. 


JUMBO  $1Q 

led  Kit 

CAR 
CLO  CK 


You  requested  it'  Our  first  DC  operated  clock  kit.  Profession- 
ally engineered  from  scratch  to  be  a  DC  operated  clock.  Not  a 
makeshift  kluge  as  sold  by  others.  Features:  Bowmar  4  digit 
.5  inch  LED  array,  Mostek  50252  super  clock  chip,  on  board 
precisian  time  base,  12  or  24  hour  real  time  format,  perfect 
for  cars,  boats,  vans,  etc.  Kit  contains  PC  Board  and  all  other 
parts  needed  (except  case).  50,000  satisfied  clock  kit  custo- 
mers cannot  be  wrong! 

FOR  ALARM  OPTION  ADD  $1.50 
FOR  XFMR  FOR  AC  OPERATION  ADD  $1.50 


50  HZ  CRYSTAL  TIME  BASE  KIT  -  $6,95 

AH  the  featues  of  our  60HZ  kit  but  has  50HZ  output.  For  use 
with  clock  chips  like  the  50252  that  require  50H2  to  give  24 
hour  time  format. 


UP  YOUR  COMPUTER! 

21L02-1  IK  LOW  POWER  500  NS  STATIC  RAM 

TIME  IS  OF  THE  ESSENCE 

And  so  is  power.  Not  only  are  our  RAM's  faster  than  a  speeding 
bullet  but  they  are  now  very  low  power.  We  are  pleased  to  offer 
prime  new  21  L02  —  1  [ow  power  and  super  fast  RAM's.  Allows 
you  to  STRETCH  your  power  supply  farther  and  at  the  same 
time  keep  the  wait  light  off,  8- for  $12.95 


1000     MFD      FILTER 
CAPS 

Rated  35  WVDC,  Up- 
right  style  wfth  PC 
leads,  Most  popular  val- 
ue for  hobbyists.  Com- 
pare at  up  to  $1.19 
each  from  franchise 
type  electronic  parts 
stores. 

S.D.  Special 

4  for  $1.00 


i 


SLIDE  SWITCH 
ASSORTMENT 
Our  best  seller.  Includes 
miniature  and  standard 
sizes,  single  and  multi- 
position  units.  All  new, 
first  quality,  name 
brand.  Try  one  package 
and  you'll  reorder 
more.  SPECIAL  12/$1. 


RESISTOR 
ASSORTMENT 

1/4  W  5%  and  10%, 
PC  leads.  A  good  mix 
of  values.  200/$2. 


74S200 

256  Bit  High  Speed  RAM 

Same  as  82S16 

$3.95 


IK  PROM  BACK  IN  STOCK! 

S2S129.  256x4.  Bipolar, 

SONS. 

FAST.  WITH  SPECS, 

$3.95 


FA1RCHILDB1G  LED 
READOUTS 

A  big  .50  inch  easy  to  read 
character.  Now  available  in 
either  common  anode  or 
common  cathode.  Take  your 
pick.  Super  tow  current  drain, 
only  5MA  per  segment  typical. 
FND- 510  Common  Anode 
FND^503  Common  Cathode 
PRICE  SLASHED!      59c  each 


TERMS: 
Money  Back  Guarantee.  No 
COD.  Texas  Residents  add  5% 
tax;  Add  5%  of  order  for 
postage  and  handling.  Orders 
under  $10.  add  75c.  Foreign 
orders:     US     Funds     ONLY! 


WESTERN  DIGITAL  UART 

No.  TR1602B.  40  pin  DIP 

This   Is   a   very   powerful   and 

popular  part. 

NEW-$6.95  with  data 

LIMITED  QUANTITY 


C&K  MINI  TOGGLE  SWITCH 

No.     7103    SUB    MINI    SPOT 

Center  OFF. 

SPECIAL -99c 


MOTOROLA  POWER 
DARLINGTON 

Back  in  Stock.1 
Like  MJ3001.  NPN  80V.  10A. 
.HEE^SOOO  TYP.  TO— 3  case. 
We  Include  a  free  723  C  volt 
reg.  with  schematic  for  power 
supply.  SPECIAL  -  $1 .99 


SALE  ON  CUT  LEAD 
SEMICONDUCTORS 

Leads  were  cut  for  PCB 
Insertion.  Stlli  very  useable. 
All  new,  unused.  Some  House 
no. 

1N914/1N4148 

100/$2. 

1N4002  1  Amp  100  PIV 

40/$ 1. 
IN 4745 A  16V  1W  Zener 

2oy$i. 

EN2222  NPN  Transistor 

25/$l. 
2  N  3392  GE  Pre-amp  Xstr 

25/$ 1. 
C103Y  SCR.  800MA  60V 

10/$ 1. 


CALL  YOUR  BANK 

AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON 
OUR  CONTINENTAL 

UNITED  STATES  TOLL 
FREE  WATTS: 

1-800-527-3460 

Texas  Residents  Call  Collect 

214/271-0022 


S.D.  SALES  CO. 
P.O.  BOX  28810-  A 
Dallas,  Texas  75228 


William  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdaie  AZ  852S1 


A  450  Duplexer 


-  -  that  fits  in  your  car! 


Rear  view  of  the  added  BNC  antenna  connect or \  Although  it  cannot  be  seen  here,  the  outer 
shield  of  the  coax  is  soldered  to  the  shell  of  the  connector. 
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Great  radios  come  and  go . . . 
and  the  SB-450  is  no  longer 
available.  But  the  duplex 
mods  will  work  with  virtually 
any  450  transceiver,  adding  a 
whole  new  dimension  to  UHF 
operation.  —  Ed. 

I  have  owned  an  SBE 
SB-450  for  almost  a  year 
now  and  like  the  radio  pretty 
well.    I    have   never   had  any 

problems  and  it  operates 
quite  well,  but,  like  many 
members  of  the  ham  com- 
munity, I  can't  leave  well 
enough  alone.  I  wanted  a  full 
duplex  radio  on  450  as  well 
as  the  size  and  convenience  of 
the  SB-450,  so  naturally  1 
attacked  the  problem  of 
duplexing  it 

Duplexing  any  radio  takes 
two  basic  steps  no  matter 
how  complex  the  actual 
operation  gets.  They  are:  Fix 
the  receiver  so  it  has  power 
all  the  time,  even  when  trans- 
mitting, and  fix  the  receiver 
shielding  up  so  that  the  trans- 
mitter doesn't  desense  the 
receiver.  Oh,  yes,  I  should 
have  said  three,  because  you 
also  have  to  add  a  separate 
antenna  connection  for  the 
receiver.  Digging  out  the  SBE 
manual  yielded  a  good 
schematic  and  also  PC  board 
layouts. 

Receiver  dc 

Receiver  dc  is  supplied 
through  a  regulator  which  is 
turned  off  by  the  PTT  switch. 
After  much  looking  back  and 
forth  between  the  radio  and 
the  manual,  I  discovered  that 
I  could  remove  an  orange 
wire  from  point  A  on  the  R-2 
circuit  board  and  that  would 
eliminate  the  PTT  connec- 
tion. Since  this  was  a  push-on 
connector,  I  put  some  heat 
shrink  tubing  over  it  and  left 
it  lying  loose.  Nothing  is  ever 
as  easy  as  it  first  seems.  When 
1  tried  the  receiver,  I  still  had 
no  audio  from  the  speaker 
when  transmitting.  Further 
tracing  showed  that  the  audio 
input  to  the  audio  amplifier 


was  shorted  by  the  PTT  line 
during  transmit.  That 
problem  was  easily  eliminated 
by  removing  a  purple  wire 
from  point  H  on  the  R-2 
board  and  covering  the  end  in 
the  same  way  1  did  for  the 
orange  wire.  Now  the  receiver 
was  operating  and  audio  was 
coming  out  while  the  PTT 
switch  was  closed. 

Receiver  Antenna 

There  is  a  place  in  the 
back  of  the  radio,  on  the  top, 
between  the  transformer  and 
the  power  plug,  where  a  BNC 
connector  can  be  installed.  I 
installed  a  connector  and, 
being  lazy,  simply  cut  the 
receiver  antenna  coax  where 
it  ran  past  the  connector,  and 
soldered  it  to  the  new 
connector  with  the  existing 
coax. 

Well,  I  figured  I  was  ready 
to  test  it  out.  I  hooked  the 
transmitter  to  a  dummy  load, 
the  receiver  to  my  signal 
generator,  and  powered  up. 
The  receiver  looked  OK  and 
still  checked  out  at  about  0.5 
uV,  When  I  keyed  up  the 
transmitter,  however,  all  1  got 
was  noise.  I  started  cranking 
up  the  output  of  the  signal 
generator  but  I  couldn't  get  a 
signal  through  until  I  got 
above  one  millivolt.  Gloom 
and  despair! 

Receiver  Desensitization 

After  almost  a  day  of  zero 
success  trying  to  reduce  the 
desense  with  copper  tape  and 
bypassing,  I  called  a  friend 
who  works  in  the  EMI 
(Electromagnetic  Inter- 
ference) field.  He  suggested  I 
make  sure  the  antenna  input 
was  properly  shielded,  and 
preferably  double  shielded. 
With  his  advice  in  mind,  I 
went  back  to  the  rig. 

The  antenna  connection 
leading  into  the  rf  section  on 
the  receiver  is  nothing  but  an 
unshielded  feed  through  with 
the  coax  connected  on  the 
outside  and  a  coupling  capac- 
itor on  the  inside.  The  neatest 
approach  would  be  to  put  a 
coax  connector  (miniature) 
on  the  rf  section,  but  the 
crystal  trimmers  prevented 
that.    A    couple   of  cups   of 


Front  right  view  of  the  transceiver  with  the  top  cover  removed,  showing  the  receive  coax  cable 
entry  into  the  rf  compartment  Note  that  the  outer  braid  is  soldered  to  the  outer  waii  of  the 
compartment 


inside  of  rf  shield  in  the  top  of  the  radio.  The  receive  coax  cable  with  its  inner  shield  is  coming 

through  the  hole  left  by  removal  of  the  original  feedthrough.  Depending  on  the  size  cable  you 
use,  you  may  have  to  enlarge  the  original  hole.  The  inner  braid  is  soldered  to  the  inside  of  the 
compartment  The  center  conductor  of  the  coax  is  then  soldered  to  the  small  coupling 
capacitor  originally  connected  to  the  feed  through.  Copper  tape  can  be  seen  folded  back  along 
the  right  side  of  the  shield  compartment 
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coffee  and  a  few  swear  words 
later,  I  decided  to  replace  the 
entire  receiver  antenna  con- 
nection. 

The  first  thing  I  did  was 
remove  the  existing  coax  and 
the  antenna  feed  through. 
(That  takes  a  heavy  duty 
soldering  iron.)  Then,  not 
having  double  shielded  coax, 
I  took  some  better  quality 
regular  50  Ohm  coax, 
stripped  it,  and  fed  the  shield 
and  inner  conductor  through 
the  hole  left  by  the  feed- 
through.  I  soldered  the  inner 


braid  to  the  inside  wall  of  the 
rf  section  housing,  and  the 
inner  conductor  to  the 
capacitor  lead  previously 
removed  from  the  feed- 
through.  Then  I  slipped  a 
piece  of  braid  taken  from 
another  coax  cable  over  the 
outside  of  the  new  cable  and 
soldered  it  to  the  outside  of 
the  rf  section  housing. 

The  problem  of  main- 
taining shield  integrity  to  the 
chassis  was  solved  by 
removing  the  threaded  chassis 
BNC  connector  that  I  had  put 


in  earlier,  and  replacing  it 
with  one  having  a  shielded 
back.  This  all  sounds  much 
easier  than  it  actually  was.  In 
order  to  install  the  flange 
mount  BNC  connector,  I  had 
to  remove  the  mounting 
screws  from  a  transformer 
and  move  it  aside  until  the 
connector  was  in  place.  Then 
I  could  only  get  one  screw 
back  into  the  transformer 
mount.  I  routed  the  coax, 
closed  up  the  receiver  section, 
and  added  some  copper  tape. 
I  haven't  taken  measurements 


to  see  if  the  tape  is  necessary. 

Conclusion 

Well,  to  end  a  long  story, 
it  worked.  I  still  have  a  very 
small  amount  of  desense,  but 
all  in  all,  it  works  very  well 
and  the  appearance  of  the 
radio  is  virtually  unchanged. 
Additionally,  it  would  only 
take  a  few  moments  to 
convert  the  radio  back  to 
simplex  operation.  I'm  even 
happier  with  the  radio  now 
than  I  was  before  it  under- 
went surgery.  ■ 


Ace  Goodwin  K5AR/7 
1215  Las  Vegas  Blvd.  N.  #26 
Las  Vegas  NV  89101 


Turn  Signal 
Reminder 


-  -  setting  things  straight 


FFI0NT   OR   REAR    LH 
TUftN    SIGNAL    LAMP 


FftONT  OR   REAR    RH 
TURN   SIGNAL    LAMP 


H 


Fig.  1.  R1,  R2:  Z7MO,  %  W  ±10%.  07,  D2:  any  general 
purpose  small  current  silicon  diode.  SA:  Sonalert,  Mai  lory 
catalogue  number  SCI. 5. 


ow  many  times  have 
you  followed  drivers, 
going  down  the  road  with 
their  turn  signals  on,  who 
don't  turn?  Perhaps  this  has 
happened  to  you  on 
occasion?  Sometimes,  when 
making  less  than  right  angle 
turns,  the  turn  signal  can- 
celing mechanism  fails  to 
function  and  causes  this  con- 
dition. 

Here  is  a  schematic  for  an 
accessory  for  your  auto- 
mobile which  will  give  an 
audible  tone  for  each  turn 
signal  light  duration  period 
and  thus  will  Jet  you  know 
when  your  turn  signal  is  on. 


The  SCI  .5  3500  Hz  tone, 
along  with  its  optimum  sound 
volume,  is  just  annoying 
enough  that  you  cannot 
ignore  it. 

Simply  mount  the  Sona- 
lert  at  any  convenient  place 
near  the  driver's  position;  the 
other  parts  may  be  mounted 
anywhere.  Silicon  diodes  are 
used  because  they  will  func- 
tion better  (higher  reliability 
than  germanium  types)  in  the 
high  heat  environments 
encountered   in  automobiles. 

The  schematic  shown  is 
for  12  V  negative  ground 
systems.  For  6  V  negative 
ground  systems  change  Rl 
and  R2  to  approximately  % 
the  resistance  values.  For 
positive  ground  systems 
reverse  the  diodes  and  the 
Sonalert.  Less  than  4  tnA 
current  (intermittent)  is 
drawn  by  the  Sonalert,  so 
there  is  no  significant  loading 
of  the  automobile's  electrical 
system. 

The  sound  is  produced  by 
a  piezoelectronic  transducer, 
and  the  frequency  is  gener- 
ated by  a  transistorized 
circuit  which  is  an  integral 
part  of  the  Sonalert  and  can- 
not be  altered  by  external 
means.  Any  attempt  to  alter 
the  output  frequency  or 
volume  may  damage  the 
device. 

Sonalert  is  a  registered 
trademark  of  P.R.  Mallory 
and  Company  of  Indianapolis 
1»N.  These  units  are  available 
in  radio  supply  stores,  or  they 
may  be  ordered  directly  from 
Burstein  Applebee,  3199 
Mercier,  Kansas  City  MO 
641 11.- 
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CALL  TOLL  FREE  800-521-4414 

MOBILE  DIGITAL 
MEW      CLOCK 


AVAILABLE  NOW  - 
ln-Dash 
On-Dash 
Black/Chrome 
Brown/Chrome 


ENLARGED 
TO  SHOW 
DETAIL 


The  DC101A  digital  clock  sets  the  trend  in  digital  automotive  electronics  which  will  be  offered  in 
the  upcoming  years.  Its  small  size  {VA  x  2%  x  5/8)  and  coordinated  leather  texture  and  chrome 
exterior  make  it  an  attractive  addition  to  any  car.  Solid  state  electronics  and  a  quartz  crystal 
produce  a  clock  that  is  the  most  modern  timekeeping  device  for  automobiles.  It  can  be  easily 
mounted  in  minutes  in  its  compact  ABS  plastic  case.  Installation  is  accomplished  by  drilling  an 
eighth  inch  hole  in  the  dash,  passing  the  power  wires  through  it,  and  connecting  them  to  the 
power  with  quick-connect  wire  clamps.  Bright  light  emitting  diodes  (LED)  allow  for  easy  reading 
in  all  conditions.  Since  the  clock  is  all  solid  state,  it  is  inherently  long  life.  A  one  year  guarantee  is 
offered  on  the  clock. 


\  Quartz  Crystal  Accuracy 
I  Light  Emitting  Diodes 
\AH  Solid  State  Electronics 
>  Unit  is  Protected  by  Fusistor 


•  Black  or  Brown  Case 

•  installs  in  Minutes 

•  One  Minute /Month  Accuracy 

•  One  Year  Guarantee 


LIST 
PRICE 


INTRODUCTORY 
PRICE 


$  *  m  *  * 


***#■■***** 


*#-******#**#* 


**■■"-*.##*-*:■•*  *  #;*:'**  *:"  .*.•:*  '%  f 


e 


COMMUNICATIONS  ELECTRONICS 
P.O.  Box  1002  Dept.  5 
Ann  Arbor,  Michigan  48106 


Toil  free  U.S.A.  24  hour  order  &  information  fine 
800-521-4414.  Outside  US, A.  &  Michigan  24  hour  phone 
313-994-4441.  Certified  check  or  charge  card  on  mail  orders 
for  immediate  shipment  Deafer  inquiries  invited.  Michigan 
residents  add  tax.  Foreign  orders  invited.  Cafi  toll  free  or 
write  for  your  free  complete  catalog  &  specifications. 
Satisfaction  guaranteed  or  your  money  back.  Forenginee ring 
advice,  call  after  6:00  PM  EST. 


NAME 


ADDRESS 

CITY 

CHARGE 
CARD# 
SIHNAT1 

STATF                    71P 

;-  Cbankamericard      Dmastercharge 

INTFRRAMK  Jz 

IRF                                                               FyPlRATIDM  nATF 

{SilrcpHft 

LINUDASH        D         BLACK/CHROME    O          KS 

%Slsi 

ON-DASH       □         BROWN/CHROME  □          RO 
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Silas  S.  Smith  WA9VFG 
2308  McCord 
Murphysboro  IL   62966 


Most  of  us  builders  have 
at  one  time  or  another 
run  up  against  a  problem  with 
only  one  solution  -  do  it 
yourself.  Suppose  someone 
should  give  us  a  gold  nugget, 
a  41  6B  tube,  for  a  high  fre- 
quency project.  What  are  we 
to  do  for  a  socket?  The 
answer  is  to  make  one.  Let  us 
then  borrow  an  Idea  or  so 
from  the  hobby  of  ceramics 
in  much  the  same  way  we 
have  borrowed  printed  cir- 
cuits and  silk  screening  from 
other  hobbies.  Most  of  us  will 
find  ceramics  an  ideal  way  to 
construct  a  socket  for  the 
41 6 B  tube,  as  well  as  insu- 
lators in  any  shape  or  size. 

The  raw  material  for 
ceramics  comes  in  the  form 
of  clay  or  as  a  thinner 
mixture  called  slip.  The  clay 


Do-lt>  Yourself  Ceramics 


» -  for  tube  sockets,  insulators,  etc. 


x? 
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can  be  roiled  out  flat  using  a 
piece  of  wax  paper  above  and 
beiow  and  rolling  it  out  with 
a  rolling  pin  or  a  dead  807. 
This  clay  can  be  cut, 
squeezed,  fingered,  or  what 
have  you,  to  almost  any 
shape.  After  we  pat  it  into 
the  desired  shape,  we  then  let 
it  dry.  The  dry  clay  can  then 
be  drilled,  sandpapered  and 
tapped.  Taps  for  fine  threads 
and  small  size  (under  3/16) 
do  not  do  as  good  a  job  as  the 
larger  taps.  Ciay  at  this  stage 
is  very  brittle  until  it  is  fired 
in  a  kiln  to  about  1800 
degrees.  Some  shrinkage  is  to 
be  expected,  so  whatever  we 
build  should  be  slightly  over- 
sized. 

Using  slip  requires  a  mold 
made  of  casting  plaster  or  of 
plaster  of  paris.  The  mold  has 
two  functions  —  it  gives  the 
desired  shape  to  the  object  to 
be  cast  and  also  absorbs  the 
moisture  out  of  the  slip, 
leaving  only  the  clay  along 
the  inside  surface  of  the 
mold.  As  the  thickness  of  this 
clay  builds  up  to  the  desired 
thickness  for  the  object,  the 


>  - 


remaining  slip  can  then  be 
poured  out.  This  will  leave  a 
hollow  object.  When  the  walls 
of  the  object  become  leather- 
like, the  object  can  then  be 
removed  from  the  mold. 
When  dry,  this  is  called 
green  ware.  It  is  very  brittle 
until  fired  to  a  high  degree  of 
temperature  in  a  kiln.  Objects 
can  also  be  made  solid  by 
leaving  the  slip  in  the  mold 
and  adding  a  little  slip  now 
and  then  to  compensate  for 
the  moisture  that  the  mold  is 
removing. 

To  make  a  simple  mold, 
the  pattern  is  placed  on  a 
surface  and  clay  is  built  up 
around  the  pattern  until  the 
clay  reaches  the  center  line  of 
the  pattern.  A  dam  is  placed 
around  the  pattern  and  clay. 
The  whole  works  is  then 
brushed  with  liquid  soap, 
sometimes  called  green  soap 
(a  detergent  will  not  work). 
Remove  the  surplus  soap  with 
a  sponge  that  has  been  pre- 
moistened  with  the  liquid 
soap.  You  are  now  ready  to 
prepare  your  casting  plaster. 
Casting  plaster,  or  plaster  of 


paris  if  casting  plaster  cannot 
be  found,  is  mixed  well  with 
water  in  a  large  bowl.  The 
plaster  should  be  mixed  to  a 
consistency  of  pancake 
batter.  This  mixture  is  then 
poured  rapidly  into  the  mold 
form.  It  is  good  to  tap  the 
table  with  a  hammer  to  move 
any  trapped  air  bubbles  to 
the  surface.  We  can  now  have 
a  cup  of  coffee  as  we  must 
wait  about  20  minutes  before 
proceeding. 

As  the  plaster  sets,  it  wilt, 
get  very  wet-looking;  then  it 
begins  to  look  dry,  and  a 
good  deal  of  heat  will  be 
radiated.  Soon  after  the  heat 
buildup,  the  moid  form  and 
the  clay  can  be  removed.  At 
this  point  do  not  remove  the 
pattern.  A  pocket  knife  can 
now  be  used  to  shave  the  half 
mold  down  smoothly  or  dress 
it  up. 

To  align  the  two  halves, 
dimples  are  now  put  in  the 
part  of  the  half  mold  around 
our  pattern.  Usually  only  3  or 
4  are  enough.  This  is  done 
with  the  tip  of  a  spoon.  The 
dimple    is    gouged    out    by 


turning  the  tip  of  a  spoon  in  a 
360  degree  circle  and  apply- 
ing pressure  down.  The  half 
mold  is  now  ready  to  be 
dammed  up  and  brushed  with 
soap  as  before.  A  good  job  of 
soaping  is  required  to  insure 
the  separation  of  the  two 
halves  of  the  mold.  Mix  and 
pour  the  piaster  as  before. 
Another  cup  of  coffee,  or 
maybe  two,  and  then  the  heat 
should  be  pretty  well  up.  The 
dam,  or  form,  can  now  be 
removed.  A  knife  is  used  to 
trim  the  outside  of  the  mold. 
Cut  the  corners  at  a  45  degree 
angle  to  prevent  chipping  of 
the  finished  mold.  If  any 
plaster  got  past  the  form  to 
the  first  half  of  the  mold, 
now  is  the  time  to  trim  it  off. 
After  too  much  coffee  al- 
ready, let  us  just  wait  for  15 
or  20  minutes.  The  two 
halves  of  the  mold  should 
then  be  ready  to  separate.  The 
two  halves  should  come  apart 
easily  by  just  tapping  the 
mold  lightly  on  all  sides  and 
pulling  gently  apart.  Barring 
any  undercuts,  the  pattern 
can   now  be   removed.   Trim 


**** 


out  a  funnel-shaped  hole,  half 
on  each  mold  section  for  a 
pouring  spout.  The  mold  will 
be  finished  when  it  is 
thoroughly  dry. 

The  two  pieces  are  joined 
together  while  in  a  leather- 
like  state.  An  ordinary  art 
brush  is  used  to  brush  fresh 
slip  on  the  parts  to  be  joined 
and  then  they  are  put 
together. 

To  make  sockets  for  the 
aforementioned  41 6B,  find  a 
7  or  9  pin  ceramic  socket  and 
observe    how    the    pins    are 


mounted.  Then  create  a 
socket  for  the  41 6B  con- 
structing it  along  the  same 
lines  as  the  7  or  9  pin  socket. 
(Pins  can  be  removed  from 
the  sockets.)  Some  of  the 
sockets  we  made  here  had  tie 
points  added.  The  tie  points 
were  constructed  by  adding  a 
standoff  to  the  sockets  and 
drilling  small  holes  around 
the  top.  Such  use  of  ceramics 
need  not  be  limited  to  the 
41 6 B  or  coil  forms,  of  course, 
but  may  also  be  used  for 
many  other  projects." 
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The  crystal-controlled 
oscillator  just  won't  cut 
it  for  today's  operating  prac- 
tices. You  just  have  to  possess 
the  ability  to  move  around  in 
a  band  if  you  want  to  make 
contacts.  And  you  do  want  to 
make  contacts-  That  puts  the 
would-be  builder  in  a  tough 
spot.  It's  easy  to  put  together 
a  crystal-controlled  rig  that'll 
produce  a  clean  signal,  one 
that's  a  compliment  to  its 
builder.  But  getting  such  a 
signal  from  a  variable- 
frequency  oscillator  is  quite 
another  matter! 

This  article  concerns  build- 
ing a  self-excited  oscillator. 
It's  written  for  the  radio  ama- 
teur who  has  wanted  to  build 
a  transmitter  but  has  hesi- 
tated because  of  the  known 
difficulty  of  making  a  VFO 
that  sounds  right.  The  second 
purpose  of  this  article  is  to 
encourage  prospective 
builders  to  use  parts  that  may 
be  at  hand  or  that  can  be 
mooched  from  some  other 
amateur's  junk  box.  There- 
fore, I'll  talk  a  bit  about  some 
design  considerations. 

If  you're  not  an  ex- 
perienced and  highly-talented 
builder,  it's  best  to  start  with 
a  single-band  rig.  Its  sim- 
plicity helps  much  to  avoid 
the  pitfalls  that  await  the 
builder  of  a  multi-band  rig. 

Decide  what  band  holds 
your  greatest  interest.  Con- 
sider such  factors  as  antenna 
requirements,  band  activity  at 
the  time  of  day  and  season 
you  operate,  and  that  harsh 
truth  of  oscillators  being 
more  difficult  to  build  as 
frequency  goes  up.  Many- 
builders  conclude  that  the  7 
MHz  band  represents  a 
reasonable  compromise 
among  the  many  (and  some- 
times conflicting)  considera- 
tions. We'll  talk  about  an 
oscillator  for  that  band. 
Unless  you're  firmly  dedi- 
cated to  "state  of  the  art" 
solid  state  techniques,  it's 
recommended  that  you  use 
vacuum  tubes  for  your  first 
building  projects.  There  are 
many  and  quite  sound 
reasons.  Vacuum  tubes 
abound  in  junk  boxes.  Those 
from    old    TV   receivers  and 
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military  surplus  radio  or  radar 
sets  lend  themselves  to  ama- 
teur projects  nicely.  Then, 
too,  I've  found  it's  just  one 
heck  of  a  lot  easier  to  get  a 
decent  note  out  of  a  vacuum 
tube  than  from  a  transistor. 
The  next  decision  con- 
cerns the  oscillator  circuit  to 
be  used.  Just  about  any  can 
be  made  to  work  well.  Some 
can  be  coaxed  to  give  a  good 
note  more  easily  than  others. 
I've  tried  just  about  every  one 
that's  shown  up  in  amateur 
radio  publications  over  the 
past  half-century,  and  have 
found  one  that  seems  just  a 
bit  more  nearly  "foolproof' 
than  others.  Note,  though, 
that  this  is  purely  a  personal 
choice  and  does  not  imply 
that  other  persons  may  not 
find  another  circuit  more  to 
their  liking. 

Why  did  1  select  this  one 
circuit  from  among  many? 
Because  it  offers  easy  means 
of  adjusting  the  feedback  to 
just  the  precise  amount 
needed  to  ensure  stable 
oscillation  and  yet  deliver  a 
note  that's  free  from  the 
harshness  characteristic  of  an 
oscillator  being  "pushed"  too 
strongly.  Its  schematic  dia- 
gram appears  in  Fig,  1 , 

A  prototype  was  built  up 


to  check  its  operation. 
"Built"  is  too  strong  a  word. 
Rather,  components  were 
tacked  together  by  their 
leads.  Then  the  values  of  cer- 
tain  components  were 
"diddled"  to  discover  just 
what  it  took  to  make  the 
note  clean.  Many  will  affect 
the  note.  The  grid  capacitor 
CI  has  little  effect  upon" the 
note,  but  does  have  a  bearing 
upon  the  effect  of  tube 
capacitances  upon  the  fre- 
quency-determining "tank."_ 
The  output  coupling  capaci- 
tor C4,  being  in  a  low- 
impedance  portion  of  the 
circuit,  has  only  a  minor 
effect  upon  its  oscillation. 
The  value  of  R2,  the  cathode 
bias  resistor,  does  affect 
oscillation.  It,  however, 
should  be  of  a  value  selected 
to  place  the  tube's  quiescent 
operating  point  at  about  the 
midpoint  of  the  straight 
portion  of  its  EcIb  curve. 
(Read  that  as  saying  the  tube 
should  be  biased  as  though 
you  were  using  it  in  a  Class  A 
amplifier  circuit.)  That  leaves 
two  parts,  R4  and  C2,  that 
strongly  affect  feedback  and 
which  can  be  safely  altered. 
Roughly  speaking,  C2 
should  be  as  small  as  you  can 
make  it  and  still  have  reliable 
oscillation.  Its  value  will  vary 


depending  upon      many 

factors,    such  as   tube   type, 

value   of    R4,  plate  voltage, 
etc. 

There's  no  reason  why  you 
can't  vary  R4  over  whatever 
range  it  takes  to  give  an 
acceptable  note.  I'm 
assuming,  of  course,  that 
you're  listening  to  the  oscilla- 
tor on  a  receiver  with  its 
antenna  disconnected,  so  as 
to  prevent  signal  overloading. 

Now,  '  let's  talk  about 
tubes.  Almost  any  dual  triode 
or  even  two  discrete  triodes 
with  their  cathodes  strapped 
together  can  be  used.  There's 
little  choice.  I  used  a  6]  6  just 
because  1  had  a  potful  on 
hand. 

Perhaps  the  matter  of 
second  importance  in  an 
oscillator  is  that  of  short-term 
frequency  stability,  that  of 
not  creeping  during  a  trans- 
mission. Rigid  long-term 
stability  can  be  a  hairy 
problem,  but  short-term 
stability  usually  can  be 
achieved  by  mounting  com- 
ponents solidly.  It  helps,  too, 
if  the  resonant  circuit  has 
high  Q.  Fortunately,  there's  a 
simultaneous  solution  to 
these  two  problems:  Use  a 
ferrite-core  toroid  coil  for  the 
inductor.    This  type   of  coil 
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amplifier.  Low  impedance  rf  output  is  taken  from  across  the 
common  cathode  bias  resistor. 


can  be  mounted  solidly,  and, 
with  the  proper  kind  of  core 
material,  the  Q  can  be  high 
indeed.  But  be  sure  you  use  a 
core  material  known  to  be 
suited  for  the  high  frequency 
band!  Also,  it's  important  to 
use  plenty  of  capacitance  in 
the  resonant  circuit.  For  7 
MHz,  1 00  pF  is  not  too  much. 
If  you  try  to  get  this  amount 
in  one  capacitor,  the  rate  of 
tuning  will  be  too  rapid,  so 
it's  best  to  use  two  variable 
capacitors,  one  of  high 
capacitance  (about  100  pF 
maximum)  for  setting  the  fre- 
quency at  one  edge  of  the 
band,  and  another  (much 
smaller)  to  vary  the  fre- 
quency over  the  band. 
Ideally,  the  180°  rotation  of 
the  bandspread  capacitor 
should  just  cover  the  desired 
frequency  range.  You  can 
compromise,  though,  on 
something  far  less  than  this 
ideal!  But  if  you're  a  purist, 
you  can  achieve  the  ideal  by 
judicious  juggling  of  the  mag- 
nitude of  inductance,  handset 
capacitance,  and  bandspread 
capacitance. 

A  third  matter  of  impor- 
tance in  an  oscillator  is  that 
of  isolating  the  oscillator's 
frequency-determining  circuit 
from  external  disturbances. 
You  can  start  by  ensuring  a 
stable  piate  voltage  supply, 
which  is  easily  accomplished 
by  use  of  VR  tubes  or  any  of 
the  several  other  means  of 
obtaining    a    steady    voltage 


source.  Less  easy,  though,  is 
the  task  of  isolating  it  from  a 
changing  load,  if  that  load  is 
keyed,  as  it  will  be  if  the 
oscillator  excites  a  radio- 
telegraph transmitter,  the 
load  change  is  abrupt  and 
violent.  So  you'll  need  rather 
elaborate  and  highly  effective 
isolation.  The  simplest  way  of 
getting  that  isolation  is  by 
adding  Class  A  buffer  stages. 

We've  talked  about  what 
can  be  done.  Now  let's  talk 
about  one  way  of  doing  the 
building  job,  not  forgetting 
that  there  are  innumerable 
other  ways  of  arriving  at  the 
same  goal  just  as  effectively. 

!  told  you  about  tacking 
together  components  to  make 
a  prototype  and  about  experi- 
menting to  ascertain  the 
proper  values  of  certain  parts 


in  order  to  get  stable  opera- 
tion and  a  pure-sounding 
note.  The  next  logical  step  is 
to  build  up  the  circuit  in  a 
practical  form,  a  configura- 
tion that'll  permit  it  to  excite 
another  stage.  It  was  with 
considerable  trepidation  that 
I  approached  that  task,  for 
years  of  experience  had 
taught  me  the  truth  of  that 
old  adage:  "If  it  looks  like 
hell,  it'll  work  swell.  If  it 
looks  sweil,  it'll  work  —  like 
hell!"  Because  of  having  been 
constructed  entirely  from 
parts  rooted  out  of  my  junk 
box,  the  finished  product  cer- 
tainly would  take  no  beauty 
prize.  Perhaps  because  of 
that,  it  worked  quite  well  I 

The  exciter's  schematic 
diagram  is  shown  in  Fig.  2. 
Although  it  shows  6AC7 
tubes  being  used  in  the  Qass 
A  isolation  (buffer)  stages, 
again  let  it  be  emphasized 
that  there  are  dozens  of  other 
types  of  tubes  that  could 
have  been  used.  I  selected 
6AC7s  because  I  had  about  a 
gallon  on  hand,  plus  a  few 
quarts  of  octal  sockets.  Many 
of  the  newer  and  hotter  TV 
tubes  probably  would  work 
even  better.  There's  no  need 
to  be  concerned  about  getting 
a  tube  that's  too  hot;  the 
resistance  coupling  between 
stages  insures  unconditional 
stability.  Just  remember  to 
use  a  suitable  value  of 
cathode  biasing  resistor  and., 
the  recommended  value  of 
plate  and  screen  grid  voltages; 
with     these     precautions    in 


mind,  you  can  toss  in  just 
about  any  tube  that  turns  up 
in  your  (or  your  friend's) 
junk  box. 

My  exciter  is  built  in  a  box 
measuring  3"  wide,  4"  high, 
and  5"  deep.  Tube  sockets 
are  mounted  on  the  top  sur- 
face, the  handset  and  band- 
spread  variable  capacitors  on 
the  front,  and  all  other  com- 
ponents within,  either  on 
socket  terminals  or  tag  strips. 
The  toroid  coil  is  cemented 
to  a  plastic  mount  which,  in 
turn,  is  bolted  to  the  inside 
top  surface.  This  permits 
short  leads  to  the  variable 
capacitor  and  to  the  oscillator 
tube.  Filament,  screen  grid 
and  plate  supply  leads  are 
brought  out  in  a  cable. 

Only  o  ne  constru  cti  on 
feature  might  be  thought  of 
as  unorthodox:  The  "cold" 
side  of  the  rf  output  is 
brought  back  through  an 
insulated  feedthrough  to  the 
cathode  of  the  output  tube. 
It  may  not  be  important,  but 
some  experienced  builders 
consider  it  wise  not  to  cause 
rf  to  flow  through  a  shield. 
The  "hot''  side  of  the  rf 
output,  of  course,  is  brought 
out  through  another  feed- 
through  insulator. 

This  rf  output,  which  is 
"  is-o  lated  from  all  dc 
potentials,  may  be  used  to 
excite  a  larger  tube.  Or,  you 
may  want  to  run  it  into  a  pi 
net  and  couple  it  to  an 
antenna.  The  power  may 
seem  to  be  insignificant,  but 
I've  worked  into  Hawaii  with 


■o"hot"  rf  out 


ORF  RETURN 


Fig.  2.    VFO  exciter  for  7  MHz. 
electrical  permeability. 


Number  of  turns  on  toroid  depends  upon  its  physical  size  and 
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TO    HOT "  RF      +— 


TO  RF  RETURN  ■*- 


TO  "HOT11  RF     *- 


.150  pF 


oANTENNA 


Fig.  3.  a)  Test  termination  for  checking  for  rf  output  b)  Pi  net  for  coupling  to  antenna; 
requires  provision  for  keying,  c)  Rf  amplifier  using  807 }  6146}  etc.;  suggest  use  of  grid-biock 
keying. 


no  greater  power  i  An  addi- 
tional stage  is  advisable,  how- 
ever, if  only  to  permit  con- 
venient keying. 

You'll  note  that  I've  not 
mentioned  power  supplies 
other  than  to  say  that  the  one 
for  the  oscillator  should  have 
good  voltage  regulation.  Most 
radio   amateurs   have    power 


supplies  on  hand.  If  you 
don't,  every  handbook  tells 
you  how  to  build  one. 

You  may  have  noticed 
that  I've  avoided  saying  much 
about  the  inductor  used.  Its 
core  started  life  as  the  tuning 
slug  In  the  plate  tank  circuit 
of  a  BC-457  HF  transmitter. 
Many   years  ago   1  read  that 


one  could  make  a  good  core 
for  a  toroid  coil  from  this 
slug  by  sawing  off  a  piece, 
drilling  a  hole  through  it,  and 
rounding  off  the  sharp  edges 
with  a  file.  This  I  did.  Then 
the  core  lived  in  a  cabinet 
drawer  until  I  ran  across  it 
while  excavating  for  parts  for 
this  oscillator.   I'm  happy  to 


say  the  long-forgotten  author 
was  quite  correct! 

This  rambling  article  has 
been  written  in  hope  that  it 
will  encourage  persons  to 
buiid,  using  parts  on  hand  or 
ones  that  can  be  mooched.  It 
was  triggered  by  two 
pleasant  memories.  One  was 
the  period  of  the  early 
thirties,  when  1  built  many 
transmitters  and  receivers 
from  parts  salvaged  from  old 
battery-operated  broadcast 
receivers  that  one  could  get 
for  little  or  nothing.  The 
other  pleasant  memory 
relates  to  the  period  just  after 
the  Hitler  war,  when  one 
could  take  a  few  dollars  to  a 
junk  dealer  and  come  back 
with  treasures  far  beyond 
one's  (pre-war)  imagination. 
Those  were  heavenly  days  for 
the  builder!  There're  still 
parts  remaining  from  WWII 
surplus,  but  when  these  parts 
are  gone  there'll  be  no  more. 
None  are  being  manufac- 
tured. So  be  wise  —  build 
now  before  you  have  to  pay 
antique-parts  prices  for  even 
the    simplest   components!  ■ 


1976  Binders 

Keep  your  1976  73s  safe  from  being  lost  or  damaged  in  these  handsomely  appointed 
binders  with  rich  red  covers  and  gold  lettering.  Each  binder  holds  12  issues,  making  an 
EXCELLENT  REFERENCE  HANDBOOK.  Several  binders  form  a  quality  library  you 
can  be  proud  of. 


Order  yours  today  ...  only  $6.00  each 
FILL  OUT  THE  COUPON  BELOW. 


yes 


SEND  IN  YOUR  ORDER  RIGHT  NOW! 


I  want  to  keep  my  1 976  73s  in  a  binder! 


TOTAL  enclosed  $ 


Send  me  binder(s)  @  $6.00. 

DCash       DCheck 


i 


lnterbank# 


i 


79 

^mj    ^^B  Charge  my  credit  card:  n  BankAmericard  # 

^  ^r  DAmerican  Express#     

magazine  □  Master  Charge*  ^^__^^_ 

Expiration  Date    

Signature 

Send  to: 

Name      

Address    

City  State 

Send  order  to  73  Magazine  -  Peterborough  NH  03458  or  phone  TOLL  FREE  800-258-5473  or  800-251-6771. 


Zip 
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This  Month's  Specials 

NEW 

Fairchild  VHF  Prescaler  Chips 


Type 

Description 

Price 

11C01FC 

high   Speed   Dual   5-4   Input 

OR/NOR 
$15.40 

11C05DC 

I  GHZ  Counter  Divide  By  4 

$74.35 

11C05DM 

1  GHZ  Counter  Divide  By  4 

$110.50 

11C06DC 

UHF     Prescaler    750     MHz 

D    Type 

Flip/Flop 

$12.30 

11C24DC 

Dual   TTL  VCM 

$2.60 

1IC44DC 

Phase  Freq.  Detector 

$2.60 

11C58DC 

ECL  VCM 

$4.53 

11C70DC 

600  MHz  Flip/Flop  With  Reset 

$12.30 

UC83DC 

1  GHZ  248/256  Prescaler 

$29.90 

11C90DC 

650  MHz  ECL/TTL  Prescaler 

516.00 

11C90DM 

650  MHz  ECL/TTL  Prescaler 

$24.60 

11C91DC 

650  MHz  ECL/TTL  Prescaler 

$16.00 

11C910M 

650  MHz  ECL/TTL  Prescaler 

$24.60 

95H90DC 

250  MHz  Prescaler 

59.50 

95H90DM 

250  MHz  Prescaler 

$16.55 

95H91DC 

250  MHz  Prescaler 

59.50 

95H91DM 

250  MHz  Prescaler 

516.50 

RF  TRANSISTORS 

New 

RCA  40290 

12.5v,  Ft.  Typ.  500MHz  2  watts 

min.  at  p.  in  0.5  watts 

$2.48 

2 N 2857 

Sl,85       2N6080 

$5.45 

2N3375 

$7.00        2N6081 

$8.60 

2N3866 

$1.08        2N6082 

511.25 

2N4072 

$1.50        2N6083 

$12.95 

2M4427 

$1.20       2N6084 

$14.95 

2M5179 

$.68        2N6166 

$85.00 

2W5S89 

$4.60        MRF511 

$6.60 

2M5590 

$6.30        MMCM918 

$2.50 

2N5591 

$10.35        MMT2857 

$2.50 

2W5637 

$20.70 

TUBES 

IP21 

$19.95       6146fcVS298A 

S5.75 

2E26 

$4.00       6661 

$1.00 

4X150C 

$18.00        6680 

51.00 

4X150A 

515.00        6681 

$1.00 

4CX250B 

$24.00        7984 

53.95 

4X250F 

522.00        8072 

$32,00 

DX415 

$25.00        8106 

51.95 

572B/T160L       $25.0.0        8156 

$3.95 

811 A 

57.95        8950 

55.50 

813 

S19.00        6LQ6 

53.95 

931A 

59.95       7289/2C39A  $4. 50  ea . 

4652/8042 

S6.95 

5894 

532.00 

6K6A 

$4.75 

JUST   ARRIVED!   These   radios   have 

'ust   been 

pulfed  out  of  service.  Set  up  for  approx.  : 

L50  MHz. 

Clean,   All 

tubes   included.   No  accessories.   Prices 

FOB   Phoenix, 

Motorola  U43  GGT 

$49.95 

GE  TPL 

$99.95 

GE  MT-33 

$39.95 

WICAO   Batteries,  AA,  1.25  volts 

49<<   ea. 

GEL/CELL  #GC1215, 12  wits,  1,5  amp  hrs    $19.95 

We    have 

all    types   of   test    equipment. 

Call    or 

write   today! 

electronics 

2543    N.  32 ND  STREET 

PHOENIX,  ARIZONA  85008 

PH.   602-957-0786 


PRESTO! 

Your  counter  becomes 
a  digital  display! 


Like  magic,  Hufco' s  Digi-Diat  Adaptor  turns  any 
frequency  counter  into  an  absolutely  accurate  digital 
display!  Jrtexoens »/fily !  With  continual  display  vt\  uoth 
transmit  and  n&cciy&  wsquencies  —  a?  fast  afiyuu 
turn  your  tran&caivQr  dial! 

With  the  DigvPial  Adaptor  your  counl&r  easily 
adapts  to  Yae&u, Tempo,  Drake  C  Line,  Collins, 
Kenwood  and  other  transceivers,  (Tell  us  which  u<her 
brand  you  have.  We'll  tell  you  it  the  adaptor  fits.) 

Operation  requires  only  a  connecting  cabte  to  the 
transceiver  VFO  plug.  Translates  VFO  output  to  2 
through  2.5  mHz.  No  internal  connection  or  modifi- 
cations necessary!  Complete  instructions  included. 

No  frequency  counter?  Get  both  the  Dig  i- Dial 
Adaptor  and  a  frequency  counter  from  Hufco.  We 
have  counters  starting  as  low  as  S45.951 


Quick! 

Order  yours  today!     Name 


OIGI-DIAL  ADAPTOR 

95 

Kil  Itjrm 
$49.95  assem  Died 


Please  rush  me:  Address 

G  Digi-Dial  Adaptor 

$39,95  kit  form  -  349.95  assembled  City/StateZip  _ 

Check  or  mon py  crder  enclosed. 
Q  Complete  da?a  gn  Hufco 

frequency  counters 


Hufco 


Box  357,  Dept.73, 

Provo,  Utah  84&G1    801/375-8566 


f^ 


-\ 


If  it's  for  Communications... 

Adirondack  has  it! 


including  the 
Yaesu  FT101E 


07*18" 


v"H  l!"|f'l'N 


liiiiiiiia- 


v  Largest  selling 
amateur  transceiver  in  the  world 

■  Built-in  AC  &  DC  power  supplies 

■  260  watts  PEP;  180W-CW;  80W-AM 

■  RF  Speech  processor  [E  model) 


Complete 
inventory  all 
major  brands 

■  Atlas 

■  Collins 

■  Dentron 

■  Drake 

■  Icom 

■  Kenwood 

■  TenTec 


gOMEMKSy.Inc 


185-191  WEST  MAIN  STREET  •  P.  O.  Box  88  •  AMSTERDAM,  N.Y.  12010 

TEL.  [518)842-8350 

V      Just  5  minutes  from  N.Y  Thruway— EXIT  27      J 
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CUSHCRAFT 

A1  47-4  BEAM  4EL  146-148MHZ  .  .  .  S1  5.95 
A147-11  BEAM  11EL  146-148MHZ  ..24.95 
A147-20T  BEAM  TWIST  20EL  144-147 

MHZ 47.50 

A147-22  BEAM  22EL  146-148MHZ  .  .  69.50 
ARX-2  RINGO  RANGER  135-170 

MHZ 28.50 

ARX-220  RINGO  RANGER  220-225 

MHZ 28.50 

ARX-450  RINGO  RANGER  435-450 

MHZ 28.50 

A220-7  BEAM  7EL  220-225MHZ  ....  18.95 
A220-1  1   BEAM  11  E  L  220^225MHZ    .  .  22,95 

A449-1  1   BEAM  1  1  EL  449MHZ 21.95 

AFM-4  D  FOUR  POLE  144-148MHZ     .53.50 

AR-6  RINGO  50-54MHZ 24.50 

CR-1   RINGO  CITIZEN  BAND 28.50 

A50-5  6  METER  5EL  BEAM 39.50 

A144-10T  OSCAR  145.9  BEAM  10EL  32,50 
A144-20T  OSCAR  145.9  BEAM  20EL    47.50 

A147-MB  MOUNTING  BOOM 13.95 

A432-20T  BEAM  432  20 EL 45.00 

HY-GAIN 

14A  VO/WB  VERTICAL  10  THRU  40 

METERS    67.00 

18  AVT/WB  -  VERTICAL  10  THRU  SO 

METERS    97.00 

18HT  HY  TOWER  10THRU  80 

METERS    259.95 

TH3JR  10/15/20  BEAM  750W  PEP  .  .  144.50 

203BA  3EL  20M  BEAM  2KW    149.95 

TH3MK3  10/15/20  BEAM  2KW,  3EL  199.95 
TH6DXX      SUPER      THUNDERBIRD      6EL 

1  0/15/20  BEAM 239.95 

204BA  4EL  20  METER  BEAM    179.95 

402BA  2EL  40  METER  BEAM     199.95 

244  H Y  OU AD,  2E  L  QUAD  1  0/1  5/20 
METER    219.95 

2  BDQ  TRAP  DOUBLET  40  AND  30 
METER     49.95 

270  MOBILE  2  METER  6DB  GAIN  FIBER- 
GLASS 2  METER     39.95 

MODEL  28  TWO  METER  3EL  YAGI 

BEAM     37.00 

269  RUBBER  DUCKIE  PORTABLE 
ANTENNA  2  METER  5/16  X  32  BASE  .  7.00 

274  RUBBER  DUCKIE  PORTABLE 
ANTENNA  2  METER  BNC  BASE 9.00 

275  RUBBER  DUCKJE  PORTABLE  AN- 
TENNA 2  METER  PL-259  BASE 7.00 

C1  CENTER  INSULATOR  FOR 

DOUBLET 5.95 

E1    END  INSULATOR  FOR  DOUBLET 

PAIR    3.95 

14RMQ  ROOF  MOUNT  KIT  1  4AVQ,"  18AVT 
VERTICAL    24.95 

271  BASE       STATION       MOUNTING 

BRACKET  FOR  270 4.95 

BN-86  FERRITE  BALUN  10  THRU  80 
METERS    15.95 


LARSEN  ANTENNAS 

JM150  WITH  MM/LM  MAGNETIC  MOUNT 
2  METER  FM  ANTENNA  5/8  LOADED 
144-174  MHZ  WITH  RG-58/U  COAX  .37.00 
JM150  WITH  GC/LM  GUTTER  CLAMP 
MOUNT,  2  METER  FM  5/8  LOADED 
144-1  74MHZ  WITH  RG-58/U  COAX  .  .  37.00 


MINI-PRODUCTS 

HQ-1  HYBRID  O.UAD,  ELEMENT  LENGTH 
11  FT.,  BOOM  4!4  FT.,  TURNING  RADIUS 
6'2"  WT.  15  LBS  -  BANDS  6,  10,  15  &  20 
METERS,  1200  PEP  F/B  RATIO  12  TO 
17DB,  52  OHM     109.50 

MOSLEY 

CL-33      CLASSIC       BEAM       3EL      10/15/20 

METER  1  KW 224.00 

TA-33    JR    3EL    BEAM     10/15/20    METERS 

300  WATTS 145.00 

TA-33  3EL  BEAM  10/15/20  1  KW  ,  ,  .  198.00 
TA-40KR      CONVERSION      KIT,      ADD      40 

METER  TO  TA-33 88.50 

SWL-7   SHORTWAVE    LISTENING   DIPOLE, 

11  THRU  49  METERS 41.25 

DI-2       DIPLOMAT      VERTICAL      GROUND 

PLANE  2  METERS    .  .  .  .  30.00 

62SC  WALLTHRU  Si  COAX  OUTLET  .  7.50 
C2-PK  -  WALL  PLATE  WITH  DUAL  COAX 

OUTLETS    10.50 

CRS-PK  WALL  PLATE  WITH  SINGLE 
COAX  AND  8  WIRE  ROTOR  OUTLET  12.00 


NEWTRONICS 

4BTV  VERTICAL  10-40  METER    ....  79.95 
RM-75  ADD  ON  75  METER  RESONA- 
TOR    16.95 

RM-75S  ADD  ON  75  METER  SUPER 

RESONATOR     28.95 

BBLT-144   5/8    MOBILE    WITH    TRUNK    LIP 

MOUNT  143-149MHZ 28.75 

CG-144    TWO     METER     COLINEAR     5.2DB 

GAIN  3/8"  X  24  BASE     26.75 

CGT-144  TWO  METER  COLINEAR  5.2DB 
GAIN  WITH  TRUNK  LIP  MOUNT  ...39.95 
G6-144A       REPEATER       APPROVED      6DB 

GAIN  COLINEAR 52.95 

MO-1     54"    MAST    FOR    MOBILE    DECK    OR 

FENDER  MOUNT 15.95 

MO-2  54"  MAST  FOR  MOBILE  BUMPER 

MOUNT 15,95 

RM-10  RESONATOR  10  METER  ....  10.75 
RM-10S  SUPER  RESONATOR  10 

METER     13.95 

RM-15  RESONATOR  15  METER  ....  11.75 
RM-15S  SUPER  RESONATOR  15 

METER     16.95 

RM-20  RESONATOR  20  METER    ....  12.75 


RM  20S  SUPER  RESONATOR  20 

METER    19.25 

RM-40  RESONATOR  40  METER    ....  15.95 
RM40S  SUPER  RESONATOR  40 

METER     23.50 

RM-75  RESONATOR  75  METER    ....  16.95 
RM-75S  SUPER  RESONATOR  75 

METER    , 28.95 

RM-80  RESONATOR  80  METER    ....  16.95 

RM-80S  SUPER  RESONATOR    28.95 

RSS-2  RESONATOR  SPRING 5.65 

QD-1  QUICK  DISCONNECT 11.75 

BM-1    BUMPER  MOUNT  STAINLESS  STEEL 

STRAP 11.95 

MM-1     COWL    MOUNT    WITH    SO-239    AND 

3/8"  -  24"  BASE     6.45 

GCM  1    RAIN  GUTTER   MOUNT  3/8"  -  24" 

THREAD 7.50 

SSM-2  COMMERCIAL  BALL  MOUNT 

ONLY     13.50 

SSM-3    COMMERCIAL   STAINLESS   STEEL 
SPRING 11.95 


CDR  ROTORS 

HAM  II  ROTOR  WITH  CONTROL  .  .  139.50 
CD  44  ROTOR  WITH  CONTROL  ...119.50 
ROTOR  CABLE  8  CONDUCTOR   2/18,  6/22 

GAGE     16  FT. 

RG-8/U  LOW  LOSS  FOAM,  COLUMBIA 
SUPERFLEX     COAX    WITH     PL-259     EACH 

END,  50  FEET 1  2.50 

100  FEET     , 23.00 

ANTENNA  WIRE  #17  BARE  COPPERWELD 

STRANDED  7/25  100  FEET 3.60 

PL-259  COAX  CONNECTORS     60 

RG-8/U  LOW  LOSS  COLUMBIA  SUPER- 
FLEX  CA3LE  500FT  REEL 120.00 

RG-58/U  LOW  LOSS  FOAM  COLUMBIA 
SUPERFLEX   WITH    PL-259   EACH   END,  50 

FEET 7.00 

100  FEET     12.00 


BARKER  &  WILLIAMSON 

MODEL  3002W  UNIVERSAL  HYBRID 
COUPLER  PHONE  PATCH  WITH  BUILT-IN 
COMPREAMP.  THE  BEST  OF  PHONE 

PATCHES     125.00 

MODEL  375  PROTAX  ANTENNA  SWITCH 
WITH  AUTOMATIC  GROUNDING,  6  POSI- 
TION REAR  MOUNTED  SO-239  ....18.95 
MODEL  376  SAME  AS  ABOVE  ONLY  5 
POSITION  SIDE  MOUNTED  SO-239  .18.95 
CC-50       DIPOLE       ANTENNA       CENTER, 

WEATHER  PROOFED     7.50 

MODEL       377       ANTENNA       COAXIAL 
CHANGEOVER     RELAY,     DC    TO    150MHZ 
115V/60HZ.    SWITCHES   ANTENNA    FROM 
TRANSMIT  TO  RECEIVE,  SO-239 
CONNECTORS    16.50 


P.O.  BOX  100,  HWY.  441,  DEPT.  73,  OTTO,  WORTH  CAROLINA  28763 


WE  PAY  SHIPPING  VIA  U.P.S.  OR  BEST 
WAY  ON  ALL  ADVERTISED  ITEMS; 
TRADES  TAKEN  ON  NEW  EQUIPMENT. 
WRITE  FOR  SPECIAL  PACKAGE  PRICE 
ON  COMPLETE  STATIONS.  SATISFAC- 
TION GUARANTEED.  WE  ACCEPT 
MASTER  CHARGE,  N.C.  RESIDENTS  ADD 
4%  SALES  TAX.  PHONE  BILL  SLEP 
704-524-7519  MONDAY  THRU  FRIDAY 
8:30  -  6:00  PM. 
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ATLAS 

21  OX  80  THRU  1  OM $679.00 

215X160  THRU  1  5M 679.00 

21QX  OR  215X  WITH  NOISE 

BLANKER 719.00 

AC     CONSOLE     220CS     WITH     VOX/SEMI 

BREAK-IN  CW 194.00 

AC  CONSOLE  220CS     147.00 

PORTABLE  AC  SUPPLY  200PS  ....  100.00 
DMK   PLUG-IN   MOBILE   MOUNT,  WITH  DC 

CABLE 48.00 

DCC  BATTERY  CABLE    12.00 

DD-6B  DIGITAL  DIAL 229.00 

MT-1  MOBILE  ANTENNA  MATCHING 

TRANSFORMER 27.00 

PC-12Q  NOISE  BLANKER  CONVERSION 

KIT     52.00 

VX-5  VOX  CONVERSION  KIT  FOR  AC 

CONSO  LE    49.00 

206  AUXILIARY  VFO  WITH  EXTENDER 
FREQUENCY  COVERAGE  FOR  ALL 
ATLAS  TRANSCEIVERS 299.00 

DRAKE 

R-4C  RECEIVER  160-10M     599.00 

4-NB  NOISE  BLANKER   R-4C 70.00 

FILTERS  250HZ,  500HZ,  1.5HZ     .  ea.  42.00 

SPR-4  RECEIVER 629.00 

5-NB  NOISE  BLANKER  SPR-4 70.00 

DC-PC  12V  POWER  CORD 5.00 

SCC-4  100HZ  CALIBRATOR     20.00 

CRYSTAL  KIT  AMATEUR  BANDS  .  .  31.20 
SSR-1    GENERAL    COVERAGE    RECEIVER 

.5  TO  30MHZ 350.00 

DC-PC  SSR-1   DC  POWER  CORD 5.00 

T-4XC  TRANSMITTER  1  60-1  0M  ,  ,  ,  599.00 
TR-4C  TRANSCEIVER  80-1  OM  ....  599.95 
34PNB  NOISE  BLANKER  TR-4C    .  .  .  100.00 

MMK-3  MOBILE  MOUNT 7.00 

RV-4C  REMOTE  VEO  TR-4C 120.00 

AC-4  POWER  SUPPLY  FOR  ALL  DRAKE 
TRANSMITTER  TRANSCEIVERS  .  .  120.00 
DC-4  1  2 V  DC  MO  BJ  LE  POWE  R 

SUPPLY 135.00 

TR-33C  2  METER  FM  TRANSCEIVER  12 

CHANNELS 229.95 

AA-10  10  WATT  2  METER  AMPLI- 
FIER     49.95 

AC-10  POWER  SUPPLY  TR-22,  TR-33, 

TR-72 49.95 

MN-4  ANTENNA  MATCH  BOX  ....  110.00 
MN-2000  ANTENNA  MATCHBOX    .  ,  220.00 

MS-4  SPEAKER 24.95 

W-4  WATTMETER  1  .8  TO  54MHZ    .  .  .  72.00 

7072  HAND-HELD  MIKE    19.00 

7075  DESK  TOP  MIKE  WITH  VOX 

SWITCH 39.00 

RCS-4  REMOTE  CONTROL  ANTENNA 

SWITCH 120.00 

HS-1  HEADPHONES 10.00 

TV-3300LP  LOW  PASS  FILTER 19.95 

DSR-2  VLF-HF  DIGITAL 

RECEIVER     2,950.00 


TEMPO 

TEMPO  ONE,  5  BAND  SSB  TRANS- 
CEIVER   399.00 

TEMPO  ONE  AC  POWER  SUPPLY  .  .  .  99.00 
TEMPO  VF/ONE  EXTERNAL  VFO  .  109.00 
TEMPO       DFD/ONE       DIGITAL      DISPLAY 

TEMPO  ONE    189.00 

TEMPO     2020    SSB/AM    TRANSCEIVER    80 

TO  10M  115V/12VDC  P/S 759.00 

TEMPO    FMH    2  METER,  6CH   HAND-HELD 

FM  TRANSCEIVER     199,00 

TEMPO  VHF/ONE  SYNTHESIZED 
DIGITAL  READ-OUT  2  METER  10  WATT 
TRANSCEIVER,  NO  CRYSTALS  TO 

BUY 495.00 

TEMPO  SSB/ONE  SSB  ADAPTOR  FOR 

UHF/ONE     225.00 

TEMPO  130A10  130  WATTS  OUT  10W 

DRIVE 179.00 

TEMPO  80 A1  0  80  WATTS  OUT  1  0W 

DRIVE 139.00 

TEMPO  50A1  0  50  WATTS  OUT  1  0W 
DRIVE 99.00 

TEW  TEC 

TRITON   IV  MODEL  540  TRANS- 
CEIVER   699.00 

252G  POWER  SUPPLY    99.00 

252G  POWER  SUPPLY/VOX     129.00 

207  AMMETER 14.00 

245  CW  FILTER     25.00 

ARGONAUT  MODEL  509 329.00 

405  LINEAR  AMPLIFIER 159.00 

210  POWER  SUPPLY  1   AMP 27.50 

251   POWER  SUPPLY  9  AMP 79.00 

206  CRYSTAL  CALIBRATOR 26.95 

20B  CW  Fl  LTER     29.00 

HR5A  KEYER 38.50 

KR20A  KEYER 67.50 

KR50  KEYER 110,00 

BRIMSTONE 

MODEL   144  2  METER   FM  TRANSCEIVER 
25    WATT     143    TO    149.99MHZ    DIGITAL 
DIALED    5KHZ   STEPS,  NO  CRYSTALS  TO 
BUY  142MHZ  MARS  COVERAGE 
OPTIONAL    650.00 


COMCRAFT 

CST-50  VHF  TWO  BAND  TRANSCEIVER  2 
AND  1  M  METERS,  DIGITAL  FREQUENCY 
SYNTHESES  142  TO  149.995MHZ  AND  220 
TO  225  MHZ  25  WATTS 869.00 

SHU  RE 

526T  DESK  TOP  MICROPHONE  WITH 

PRE-AMP 36.50 

444   SSB    DESK    TOP   MICROPHONE  WITH 

OFF-ON  VOX  SWITCH  PTT 34.50 

404C  HIGH  IMPEDANCE  MAGNETIC 
HAND-HELD  MICROPHONE  FOR  SSB  PTT, 
IDEAL  FOR  SWAN,  ATLAS 27.00 


MILLEN 

92200  ANTENNA  MATCHBOX  ALL  BAND 
2KW 199.00 

92201  JR     ANTENNA     MATCHBOX     ALL 

BAND  300  WATTS    138.00 

90652     SOLID    STATE    GRID     DIP    OSCIL- 
LATOR    9     VOLT     BATTERY    OPERATED 
WITH  COILS  1.7  THRU  300MHZ 
SUPPLIED 138.00 

SWAN 

700CX  TRANSCEIVER 649.95 

117XC  CONSOLE  SPKR/PS 159.95 

14-117  DC  MOBILE  P/S     189.95 

510X  CRYSTAL  OSCILLATOR 67.95 

VX-2  VOX 44.95 

FP-1  PHONE  PATCH 64,95 

SWR-1  POWER/SWR  METER  0-1  KW,  3.5- 
1  50  MHZ  SO-239  CONNECTORS  ....  21.95 
WM-2000    IN     LINE    WATTMETER   SCALES 

TO  2KW 49.95 

1200X  LINEAR  AMPLIFIER  1200 

WATTS     349.95 

MARK  fl   LINEAR  AMPLIFIER  2KW   849.95 

SS-16B  KIT    99.95 

45  ALL  BAND   MANUAL  SWITCHING  1  KW 

PEP  MOBILE  ANTENNA     114.95 

742  TRI-BAND  20-40-75  METER  ELEC- 
TRONICALLY TUNED  AUTOMATIC 
BAND-SWrTCHtNG,  500  W.PEP 79.95 

REGENCY  TRANSCEIVERS 

HR-312  FM  2  METER  30W 269.00 

HR-6  FM  6  METER  1  5W ,  .  229,00 

HR-220  FM  220MHZ  1  OW 239.00 

HR-440  FM  440  MHZ  10W    349.00 

P-110  AC  P/S  117V/12VDC  REGULATED  5 
AMP 49.95 

NYE-V I  KING- 
CODE   KEYS  SPEED-X  MODEL  114-310-003 
STANDARD       KEY,       NICKEL       PLATED 

HARDWARE  WITH  SWITCH     8.25 

MODEL  114-310-004  STANDARD  -  KEY, 
NICKEL       PLATE        HARDWARE      WITH 

SWITCH  AND  NAVY  KNOB 9.1  0 

SSK-1      DUAV'PADDLE     SQUEEZE     KEY 

NICKEL  PLATED 23.95 

MODEL  114-404-002  CODE  PRACTICE  SET 
WITH    KEY,  OSCILLATOR,  AMPLIFIER  2" 
BUILT-IN  SPEAKER,  HEAVY  DUTY  BASE, 
TAKE  9V  BATTERY,  NOT 
INCLUDED 18.50 

BEARCAT 

MODEL  101,  16  CHANNEL  SCANNER, 
30-50MHZ    146-1  74MHZ,    416-51  2MHZ,    NO 

CRYSTALS  TO  BUY 290.00 

W2AU   BALUN,  2KW  PEP.  3  TO  40  MHZ  1:1 
MATCHES   50   OR    75  OHM  UNBALANCED 
COAX     LINE     TO     50     OR     75    OHM     BAL- 
ANCED LOAD,  BUILT-IN  LIGHTNING 
ARRESTOR 12.95 


P.O.  BOX  100,  HWY.  441,  DEPT.  73,  OTTO,  WORTH  CAROLINA  28763 


WE  PAY  SHIPPING  VIA  U.P.S.  OR  BEST 
WAY  ON  ALL  ADVERTISED  ITEMS; 
TRADES  TAKEN  ON  NEW  EQUIPMENT. 
WRITE  FOR  SPECIAL  PACKAGE  PRICE 
ON  COMPLETE  STATIONS.  SATISFAC- 
TION GUARANTEED.  WE  ACCEPT 
MASTER  CHARGE,  N.C.  RESIDENTS  ADD 
4%  SALES  TAX.  PHONE  BILL  SLEP 
704-524-7519  MONDAY  THRU  FRIDAY 
8:30  -6:00  PM. 
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CHI. LET    ILECTfteHICS 

™  ^P  fti    KM  I  Bi     I  PO  BOX  19442E 

(214)823-3240 


PO  BOX  1944SE 
DALLAS  TX  75219 


FEATURES: 

Output  adjustable  from  3  to  30 
Volts  DC 

Adjustable  Current  Limiting  to  15 
Amps 

Special  Pre-Regulator  Circuit  elim- 
inates need  for  massive  heatsinks 
Better  than  1%  Load  &  Line 
Regulation  from  0  to  15  Amps 
Low  Ripple  Output 
Heavy  Duty  10  lb.  transformer 

KIT  INCLUDES: 
Transformer 
Heatsink  (drilled) 
Semiconductors  (diodes,  trans- 
istors, etc.) 

All  Components  (resistors,  caps) 
Transistor  mounting  hardware  and 
insulators 

Drilled  &  Plated  P,C.  Board 
Wire 


Not  only  is  the  PS— 12  able  to  supply  a  continuous  15  AMPS  of  low  ripple,  regulated  DC  Voltage, 
but  it  is  also  variable  from  3  to  30  volts!  Use  it  as  a  building  block  for  a  fantastic  bench  supply. 
The  chassis  work  is  up  to  you  —  go  fancy  with  meters  and  lights;  or  plain  with  a  metal  plate.  Either 
way  we  get  you  out  with  a  quality  kit  at  a  super  low  price  and  we  guarantee  your  satisfaction. 


PS  12  3MJM 


INCLUDE 

3.7D  FOR 
SHIPPING 


4  Digit  LED  Readout 
Simulated  Swinging  Pendulum 
Tick-Tock  sound  matches  pend- 
ulum swing 

Electronic  Tone  Chimes  the  Hour 
(ie:  3  times  for  3  o'clock) 
Quality  Components  &  P.C.  Boards 
Transformer   for  115  VAC  in- 
cluded. 


All  CMOS 

IC  Construction 


Tk&htodt &OVG& and /a^cmatat^ 


$44.' 


DO 


y  Speaker/* 


POSTPAID 

NO  CASE  INCLUDED,  LET  YOUR 
IMAGINATION  RUN  WILD  AND  DESIGN 
YOUR  OWN.  WE  SUPPLY  ALL  THE 
ELECTRONICS. 


Tex.   Res. 
add  5%  tax. 


Large  W-  LED 
Readout 


Simulated  swinging 

pendulum  uses 

LED's 


NO   CODS 
SEND  CHECK 
MO,BACsIVIC 


BANKAMERICARD 


iue&&m-wt& 


SiLLlT 
ILIC1 


^g*m,  ,d|fr  ■>  i  ^f*m**Jlfi** 


P.O.  BOX  1 9442  E 
DALLAS,  TEXAS  75219 
(214)  823-3240 


BUILD  A  COMPLETE  CDI  IGNITION  KIT  AT  A  FRACTION 
OF  THE  COST  OF  OTHER  UNITS.  A  special  buy  allows  us  to 
sell  the  complete  kit  at  this  low  price!   Up  to  40,000  volts  from 


•    NO  COD's 


■j^fWfc-Wj/W*"— ^ft****-^***  n^fr**— ^ftMfci— ^fr^**^f  ; 


-    SEND  CHECK  or  M.O. 

■  BANKAMERICARDORM.C,# 

■  ADD  5%  FOR  FIRST  CLASS 
•    ADD  60c  FOR  HANDLING  ON  ORDERS  UNDER  $10.00 


FOREIGN  ORDERS  ADD  10% 
{20%  FOR  AIRMAIL) 
TEXAS  RESIDENTS  ADD  5% 
SALES  TAX 


your   present 

connections. 

INCLUDES: 


ignition    without    changing    the    coil.      Simple 


Special  toroid  transformer 

Drilled  and  Plated  board 

Complete  instructions 

Ail  resistors  and  caps 

All  semiconductors 
(Does  not  include  heatsink  or  case.)    For  12V  negative  ground 
systems. 


$9.95 


PS-01  POWER  SUPPLY  KIT 
IMAGINE!      A  power  supply  with   a  well  filtered,  regulated 
output  in  three  voltages.   The  PS-01  A  has  quality  I C  regulators, 
semiconductors  and  components.    The  transformer  is  custom 
designed  and  well  made.   Features  10mv  load  regulation. 
YOU  GET: 
Drilled  and  Plated  board 
Complete  kit  of  components 
Heatsinks  +5V  @  1.5A 

Complete  Instructions  +J5V  @  200MA 

NOTE:  +5   and   +  12VDC  supply    is   available  at  same 

price.  Order  PS-01 /B. 
i  amrmrrrnroTTnrrra 

MK    AIRCRAFT/MOBILE 
CLOCK  TIMER  KIT 


$14.95 


MASSA 

AIR  ULTRASONIC 

TRANSDUCER 


23KHZ 


BUILD  YOUR  OWN 
ULTRASONIC  MOTION 
DETECTOR  FOR  USE 
IN  INTRUSION  DE- 
TECTORS, DOOR  OP-  ? 
ENERS,  OBJECT 

COUNTERS,  ETC.  WE 
INCLUDE  COMPLETE 
SPECS  AND  RECOM- 
MENDED CIRCUITS. 


3  $2.49 

rrarmr 


TE-01  $12.00 

TOUCHTONE 
ENCODER    KIT 

SINGLE    IC   GENERATES   THE   STAN- 
DARD  16  TONE  PAIRS   FOR  TOUCH- 
TONE     DIALING.         KIT     FEATURES: 
Small  Size  (1.5x2.25") 
NO  Tuning  Required 
PTT  Circuit  has  built-in  1  second  delay 

Low  Level  output  is  adjustable 

Audio  output  circuit  for  tone  monitoring 

or  acoustic  coupling 

Kit  includes  all  parts 

Plug  compatiblewith  DIGITRAN® 

KEYBOARDS 


1 


Complete 


Same    as 
and    PTT 


ete  with  PC  Board 


above    but    less    Audio    output 


circuit.       Smaller 


use  with  handitalkies.     $10.00 


size  permits 
TE-02 


i  nnnnnrE 


A  FULL   6  DIGIT   LED   READOUT  CLOCK  THAT  GIVES  24  HOUR 
(ZULU)   REALTIME   AND  ELAPSED  TIME  IN  SECONDS,  MINUTES  AND 
HOURS  UP  TO  24  HOURS.   READOUTS  CAN  BE  TURNED  OFF  OR  DIMMED; 
PC  BOARDS  ARE  SMALL  TO  FIT  INSIDE  A  STANDARD  INSTRUMENT  CASE; 
{Tk'r  Dia.)  FEATURES: 

.3"  LED  Readouts  Real  Time  (24  hr.} 

Special  Noise  Filter  Elapsed  Time 

Quality  plated  boards  2MOSChips        12V    NEG  GND 

KJTJS  SUPPLIED  WITHOUT  SWITCHES  OR  CASE 


$26.95 


4/9.00 

MOBILE  CLOCK  KIT 

COMPLETE  WITH  PRE-PUNCHED  CUSTOM  CASE  AND 
MOUNTING  BRACKET.  CASE  IS  HEAVY  GAUGE  ALUM- 
INUM WITH  A  BLACK  WRINKLE  FINISH  TOP  AND  WHITE 
FRONT. 

12  HOUR  FORMAT  ONLY. 
CLOCK  HAS  ALARM  CAPABILITY  {extra  parts  needed). 


nroinnnrTO^raTnrrBTrrarT^^ 

1  HY  TOROID  POT 


OLTUIE  SEHHEH-REBEIVEH  KIT 

A  special  buy  on  a  high  quality  uitrasonic  transducer  allows  us  to  offer 
this  kit  at  a  super  price  —  but  hurry,  quantities  are  limited!  You  can 
buiid  intrusion  aiarms,  motion  detectors,  remote  controls,  echo  ranging 
or  liquid  level  measurement  equipment.  We  supply  the  basic  transmitter 
and  receiver  electronics  including  a  drilled  and  plated  PC  hoard.  The  units 
work  at  23KHZ  with  a  range  of  20  ft.  and  can  be  positioned  opposite 
each  other  or  side-by-side  and  bounced  off  a  soiid  surface.  The  output 
will  sink  up  to  300ma  to  drive  a  relay,  alarm  circuit,  etc. 
ORDER  US-01  $19,95 

TTirrrarTrraxrarnrrrrirmr^^ 


TWftlBL*  HLtRM  KlT  A  piercing  10  WATTS  of  dual  tone  noise  that 
can't  be  ignored.  Perfect  for  burgler  alarms,  warning  devices,  or  to  call  your  kids 
home  tor  supper!  Complete  with  PC  Board.  Less  speaker  or  switch.  Requires  6  to 
IS  VOC.  $2.50  COMPLETE 


nnr 


CORE  COILS 

ULTRA  STABLE 

FOR  LOW 

FREQUENCY 
OSCILLATORS, 

FILTERS,  etc. 


$25.00 


COMPLETE] 


MK-04 


*  6  DIGIT  LED 

*  .4" READOUT 
*TIMEBASE  INCLUDED 


nrnrrrrrTTOTroxraTnrnrr^ 

METAL  PROJECT  CASES 
CASES    ARE     HEAVY    GAUGE    ALUMINUM    WITH 
BAKED  WHITE  FINISH  St  BLACK  WRINKLE  TOPS. 


Small: 

2  7/B"x2*A"xV/2" 

$1.60 

Medium: 

4%"  x  2%"  x  1  7/8" 
SHADOW  FRONT 

2.15 

Medium: 

4  13/16"  x  3W  x  2' 

3.50 

Lyge: 

7"  x  4"  x  2  3/3" 

4.35 

GUARANTEED!    § 


RETESTED 

UNMARKED 

FUNCTIONAL 

DEVICES 


POSITIVE  REGULATOR  500TTia 
VARIABLE  FROM  3  to  30  VDC 

7560  -  50c 
NEG.    REGULATOR    (same   as   7560   but   for 
negative)  7563  -  40c 

DUAL  REGULATORS  +/-  500ma 


VinroTnTuTTuTTTo'cXi  TirTroTTTTOTroTnrBTnrB 
<  f  HONE  ORDERS  ACCEPTED  ON  BAG  OR  MC  CARDS 
ALL  COMPONENTS  AND  KITS  GUARANTEED. 


D    UUALrltbULAIUHii+/-bL 

3  7568  -  69c 

mnrrnrrTflTTsTrrrroTTrr^ 


TrnnrcTOTT  ffTnnnro 


AUDIBLE 
CONTINUITY  TESTER 

Code  Practice  Oscillator 
Continuity  Checker 
Transistor,  diode  or  LED  checker 
Tone  varies  with  resistance 


$1.95 


(kit) 


1} 

if 


MEASURE  CONTINUITY  &  RESISTANCE  TO  2K 
TEST    LED's,    DIODES,    AND   TRANSISTORS.    LESS 
SPEAKER. 

■iReq^rres  3  to  6  volt  batteries  {not  included) 


^fr*»   mrf|ft*>  i 


m^f***   *  w|fV  mm  i^/l>*>  *  «^/Wfcn 


CATALOG  INCLUDED  WITH  EACH  ORDER,  OR  SEND  A  STAMP 
ORDERS  OVER  $50.00  TAKE  10%  DISCOUNT 


48  HOUR  FAST  SERVICE 


WHAT  HAVE  YOU 


JUNE  63.  Sdfpiutf  ssje:  DWQ-2  Beacon  Tx  on 
220.  incrcasina  ARC-2  transceiver  s^luctr.  iv, 
P=  97A  ov\r  iipplv  convers.on.  SC  3/,3  b»«3* 
s^r.^ad.  :nd-jciance  tester,  confer!  ng  SC  230 
lx,  a-eo  Miner's  rx  using  BC-453,  rtcvr  motor 
lur  ng,  transistor  c.v  monitor,  BC-i42  an:  relay 
-.onvnrsion.  mooiJe  loading  coili.  inr'ajsirig 
T.va-tr  selectivity,  TV  with  the  A  FIT -77  tx, 
T^C  3  fx  on  SaO,  ARC -5  nf  rx  &  Ik,  ARC-3  tx 
on  ?_:</.. 

AUG  63,  Batterv-op  6M  stn,  diotfe  norse  gen, 
video    modulation,   magic  T  R  tvMjtCfe,  ,mt  gain. 

h^tLo  r^iods.  cw  hr^akin,  VEE  beam  diV^irjn,  cojx 
Losses,  RF  wattmeter,  TX  Tube  Guide1,  diode 
pwr  supply,  "Lunchbox"  squelch,  SWRcxplan 
ation,  vortical  ant  into,  info  On  Winnom  ant, 

OCT  63,  WBFM  transceiver  ideas,  HF  propaga- 
tion, cheap  fone  patch,  remote  tunfld  Yagi, 
construction  hints,  ant  coupler,  S5  Vortical, 
filament  xformer  construction,  2M  rVgVjftbr 
converter,  Lafayette  HE-3G  mods,  Buyer's 
Guide  to  Rx  Si  Tx,  product  detector,  novel 
Hi  C  VFO,  radio  astronomy,  panadaptor  "if" 
converter,  compact  mike  amp. 

FEB  64.  2M  multichannel  exciter,  rx  design 
ideas,  majic  t/r  switch,  loudspeaker  enclosures, 
40W1  2'W  tx,  look  si  test  equipment,  radio 
grounds.  4QM  ZL  Special  ant,  neutralisation, 

MAY  67.  Quae  Issue:  432  Qi.^iJcu  H$Uid, 
expanded  HF  Quad,  Two  e'  cjju.  -n  ■l.q^.ie, 
iOW  guad.  quad  exae-iments.  half  qi.r.r.: ',  tnree 
el  quad.  20M  quad,  Tiltover  quid,  fjo:.y-to -erect 
r'jjd.  a--<K9  Sibiog-aphy,  FET  vfc.  ;uc; 
iroutieihopting,  HF  djnrny  load,  under- 
s:aifl!nii  "d3,"  HF  SSG/cv;  rx.  gecmciric  tir 
tuit  d-^ipjn.  GS3-201  transce.ve,  FET  onverier 
for   10  20M.  hi-pass  rx  fliers. 

JULY  67.  Vt  bam  radio.  VEG  hams,  dsb 
atW.O',  nome  b~ew  tower,  transistor  r:>:i;qn, 
'3D  '.'►orld's  Fs,j',  end  p'ane  ent.  G4  2Lj  beam, 
SSTV  monitor,  UHF  F  ET  pf«*Tipwt  iC  "if" 
iifir,  uerrical  ant,  VhF/jhF  dllKW.  lo-.v^ 
hmti,  scope  monitcring,  crj6"o!'n9  <>i-sk,  5-Lirte 
crossband,  hi-school  ham  ciub,  M'flrih  HR-TO 
mods. 

OCT  67.  HF  solid  state  rx.  mqjsd  rotator, 
designing  UpgMuned  coili,  FET  converter, 
SSTV    pix    gen,     VHF    log-periodics,    rotatable 

djpolc,  gamma-match  cap,  old-time  dxing. 
modem  dxing. 

JUNE  68,  Surplus  Issuer  Transformer  tricks, 
DJCM206  rx,  APS-13  ATV  rx,  low  voUnpc  dc 
supply,  surplus  scopes,  FM  rig  cprniipiulgl  xtal 
typei,  Wilcox  F-3  rx,  restoring  otd  equipment, 
7SA1  rx  mods,  TRA-19  on  432,  freq  counter 
u.ses.  transceiver  pwr  supply,  uses  for  cheap 
tgpe  recorders,  Surplus  Conversion  Biblio 
grniJhv,    FIT-209  walkicon  2 M,  ARC -1  guard  rx. 

nrrY  t>.  tu. 

JULY  68,  Wooden  taww  construction,  tiftOver 
tt^v^Ts,  erect'ng  a  te^erjrione  pcie,  IC  Af  nsc, 
"d5"  rjxplemec.  harr  c:yb  tips  (Part  1  \. 

SEPT  68.  V:3biFe  vnf.  4H2  FET  prestos, 
cr>-i\.t^:  ng  TV  Tur-ers,  >:tsl  ascr  s^abihtv.  \-ar- 
j!  c  7cl  ccsigr.,  moonbounce  rhombic.  6M 
xcJt<:r  icorre-tjens  Jan  69),  GM  Trjnsce-rver 
iccrroctrons  Jan  SSJ.  2M  dsb  amo.  ham  ciub 
tics  !Part  3L 

NOV  68.  SS3  x?3L  fibers,  ioiid  <mk  Trouble 
sriioting,  IC  treq  counter  (rranv  errors  Sf 
orviisionsl.  "cv"  transformers,  space  ;omm 
odyssey.  outsar  info,  tkip-wlri  jnts,  40V  Iran 
sistor  ev.  tx/rx.  3C-34SM  do-jijlc  to  Aversion, 
nrio 'l ii unction  :e5ter,  copper  wire  4pei;s,  :her- 
mijsor  applications,  rti-uOltage  tfansrsior  Ms;, 
~nzrr\  cl'jb  tips  [Part  5'j. 

JAN     69.     Suppressor    compressor,    HW  12    on 

HjO,  b«sm  tuning,  AC  voltage  conrrol,  2M 
transistor  tx,  LC  power  reducer,  spectrum 
:mjlysis  info,  6M  transistor  rx,  operating  con- 
sole. RTTY  autostart,  calculating  osc  stability, 
lopwr  40  cw  tx,  sequential  relay  switching, 
sightless  operator's  bridge,  ham  ekib  tips  (Pari 
'/). 

FEB     69.     SSTV     camera     mod     for     fait  scan, 

tr|-band  linear,  seieciSve  of  filter,  unijunction 
troniijtor  info,  Nikola  Tesla  biography,  mobile 
installation  hints.  Extra-class  license  study  (Part 
\\ 

MAR  69,  Surplus  issue:  TCS  tx  'Hurts,  rhr^p 
compresscr/amp,  RXZ  calculations,  lr^nsisto; 
key«r,  beTter  bfilancerJ  mc^ulrjTOr,  Tr^nji^:o* 
osciNators,  usinr.  bickers.  haH^sL-e  foudline 
info.  SLirplns  Cnnversion  Bioliog^apny,  ex'.rs 
liccnic  study  (Part  3>. 

APR  69.  2-^iainei  scoc-e  amp.  r\  oreijmp, 
T-.vc  er  PTT,  vt:ab,e  DC  load,  SiVR  oricge.  \  00 
fcH.r  marker  ^erve  sonr-c-  transistor  specs.  35  fi  1  0 
froniiortcopc  rnocs.  covTaate  GW  AM  ;>:.  2M 
corvener,  extra  license  study  fPart  3). 

MAY  69.  ?r,:  t  irnsTile.  2:/  Slot,  rx  a^eni-ato-, 
gerinralr:-  f-it-?r,  snort  VEE.  quad  Tuning,  usiig 
an:crr-jLvcpe.  msasurir;g  ant  cain,  phone  POt-r 
r«ji,  S^hfl  ir.cicato.-r  160M  short  vtrl  icals,  ".5M 
ar-enne,  HF  propagation  sngles,  FSK  exciter, 
KW  summy  icac,  ^i-po'.ver  linear,  cwrs  license 
study  (Da-T  4^,  a'l-bard  cur^air  j-ray. 

JUNE  69.  Mjcro',vave  pvvr  generation,  5M  ssb 
tx,  432-er  jx/tx..  GW  converter,  2Vi  5/U  *Vfv« 
whio,  UHF  tv  tuners,  ATV  video  modulator. 
UHF  FET  preamps,  RTTY  monitorsc-ope,  oxira 
license  study  (part  51,  building  uhf  cavities 
rnlnt-VEE  for   10  20M,  vbf  vfo, 


JULY  69.  AM  modulator,  SSTV  s«g  gen,  GM  kw 
linear,  432  KW  amp,  432-er  tx/rx,  GM  IC 
converter,    rodio-controlied    models,    RTTY    IC 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  ...  just  take  a  look  at  what's  been  covered  .  . .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  .  .  .  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues    $1-50  each  (before  1 976) 

Ten  back  issues  (your  choice) $12  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US, 
Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US. 


TU,     audio    notch    fjlicr,    VRC-19    conversion. 

tube    substitution.    2M    iranShStor    xciter.    extn 
license  study  (part  6>,  hf  FET  vfo. 


AUG  69,  F£T  re^icn  for  3.5  W^z  ytft,  F  V, 
cvsrai  sivitchirs,  5H&  -.v^e  ter-Jca',  ir.trocuc 
tror:  to  LCs.  RTTY  :cne  gen.  30  3c/b3d  tran- 
sistor ch&rker,  2\1  AM  i*.  rr. ensure  transis-icr 
Ft.  160M  c  oo.-iqation.  triac  apoiications, 
simple  IF  s-.veeiT.  gen.  iransmtor  ^ever,  SB-100 
on  SM,  ^tai  *re^  rncisuren-ent.  extra  licence 
stuoy  fpart  /(  F  \'  cie^iition  meter,  qrp  srr.  S?.* 
tx,    circular    r.  .i2ds.    FM    noise   figjre,    transistor 

SEPT  69.  Tmrc  d;ode  Thccry.  majrc  tee, 
soiderir^g  tecr.m^-es.  wave  travel  theory,  caolc 
shieiding.  :ransis:or  -heory.  AM  noise  iimiter, 
AFSK  gen.  TraniisTC  J  yrna  tiebjgginc,  measure 
meter  resistance,  ui  Ode -slack  p^,t  suPp:V,  tran- 
sistor testing,  2m/-W  GM  tx,  HX  10  neutralizing. 
capacitor  us-ease.  radio  propagation,  AM  mod 
percentage,  extra  ci;i*B  license  ^tudy  (part  S), 
3-4002  linear,  ATV  uidicon  camera,  2  transistor 
testers,  FET  compressor,  rf  plate  choke, 

OCT  69.  Super  ^ain  40M  ant,  FET  chirper, 
telephone  Info,  scopf;  calibrator,  thyrector 
surge  protector,  slower  uining  rates,  identify 
calibrator  harmonics,  P.M  adaptor  for  AM  tx, 
CB  sets  on  6M,  proportional  control  xtal  oven, 
xtal  filter  installation,  Q-muliipller,  transceiver 
pwr  supply,  extrfl  cla«  nudy  (nart  9). 

NOV  69.  NCX3  on  GM.  IF  notch  filters,  dial 
calibration,  HW32A  external  VFO,  GM  con- 
verter, feedline  into,  rt  ?  bridge,  frn  mobile 
hints,  umhrelb  ant,  ^32-er  ts  (part  1),  Pwr 
Supply  tricks  ivilh  diodes,  transistor  keyer, 
transistor  bias  deiirin.  HI* I  Fttl  sign  gen.  elec- 
tronic variac,  SS33  mods,  extra  class  study 
I  as  ft  10).  SB3J1  Jint-ar  irnrrovernents. 

DEC  69.  Transisror  dipd=  checker,  durnmy 
load/s-:tenua^:or,  tuned  frlfer  chokes,  bano- 
ii-vitching  Swan  250  &  TV/,  3crr*h  selectv-'lty, 
if^atch  exercises,  rti  xtal  i,-n  -jrato-.  trarsstor  pa 
design,  hv  -nct-ile  p.t.,  1  10  fiM;  f recrreter.  CB 
rig  on  6\*.  e»;:rj  ^>?n*,i?  studs'  'oa't  'i;.  19  70 
buver"s  gjide. 

JAM  70.  Transceiver  ^..:«ssrirv  un;,  cencn 
po'.ver  supply,  SSTV  loIc  T^e'i^d,  basetuneo 
center--. oaced  ant.  GM  n.inoress  fister,  extra 
license  study  [part  1 2.  rectifier  piece  useage, 
fecs;rTijl^  ;n*o. 

FEB  70.  18-inch  1 5M  dipo'e,  GM  converter, 
nigh-density  pc  Lioard,  camper-rnobiie  hints,  2M 
freq  synthesiser,  encoding/decoding  for  re- 
peaters, DX-3G  mods,  panoramic  vhf  rx,  var- 
iable-Z  HF  mobile  mount,  extra  license  study 
(part  13).  linear  IC  info,  qrp  40iVi  tx,  (C 
Q-multiplier. 

MAR  70.  Gdo  applications,  charger  for  drycells, 
FM  freq  meter,  pc  hoard  construction,  bam  frn 
standards,  cheap  rf  wattmeter,  multifreq  fm 
osc,  "IF"  system  modules  Ipart  t),  Six-er  mods, 
gdo  dip  lite,  Moioruia  41V  conversion,  cw 
monitor,  buying  surplus  logic.  SSO-23A  sono- 
buoy  conversion,  GHC  G  rx/tx  conversion, 
extra  class  study  (pan   Id),  intro  to  vhf  fm, 

APR  70.  Noise  blanker,  ?.M  hotcarrieT  diode 
converier,  repairer  nritro'ler.  understanding 
COR  repseter,  7/S  rvstn  if  A  ant,  extra  -:is< 
study  (oari  Ifii,  tn#>Xhtn*-W  i*r«ito^ jctors, 
rencvaiing  surp'us  r-.i.-:t;:s,  linear  snp  o'^as 
-cj.:aror.  hi  r>erf  at  ■  'i :  'i  c  f  t*r--p  oi  age  syste*n. 
S-S6    bfo    for  sh-S:W^V#  rj^Jia.  Kocuurr.  tub£  '.OflL- 

t.ox.  gamvai  fm  ..l&pe  ?,  itpeaier  ginde.  megger 
ire  you-  ant. 

MAY  70.  Commemi  an  ■'*-;  oockef  — 1S303, 
futu-e  of  CY.-.  l'n,n-  r^  fll:gn^r,  5/3  '.\3v: 
^er;ica!s,  Liir  u  3\'  in-.c  :gr;nTlv.  s^C  h^rgiar 
alarms,  p^vr  siir"  i»'j  'rom  surjlus  corccran?!, 
"IF"  system  n-:L!  ii-.  (Oarl  2-  vnf  F£t  pre- 
smps.  c^Lcaicd  "  !ioi"  -:es,  pc^'aoe-starr.r  G*.' 
tx,  extra  class  sr.i.iv  Ipa*:  iG.'.  Bi.s^oo  1FNL, 
lo-v-band  polici  xemo'.  nobile  t  ..■  tm,  Yt  irt1:-. 
auto- pa  :ci"iL 

JUNE  70.  DORR  aru.  vtn  pt|tW()  rer>o:e  $W 'R 
indicator,  indoor  hi  v^rticol,  two  rx  on  one 
antenna,  enviranmcm  &  .-tmx  loss,  2ei  trap 
verticals,  auymg  surrnlus,  two  40M  tirt>  '.*.,  3idB 
2M  beam,  extra  class  SMdy  (part  M  I. 

DEC   70,    Solid  itatl    ^hl    exciter,   detta-fre  con 

trol  for  SSB,  2M  transistor  FM  ix,  HW100 
offset  tuning,  "lillJi  fyj>w"  dipper,  3-500Z  hf 
linear,  general   class  study  (part  5),  "transi  test" 


(no    gooa     -     errors!). 


JAN  71.  Split  fone?  for  dxng.  He;,;ti  Tw  ►■- 
mods,  -:-i  duty  cycle,  repeater  2ero-i>ca'Ler.  HEP 
IC  proji'c's,  10  15  2GV  paraooin:  ncrti,  it": 
nirtj  [iTQie^r-on,  'C  rx  accissu-y.  Btfi*  .i''ts, 
o  Uvi1.  >l  i:  balanced  reivers,  pernarert  <»u;».ct 
'-.cr..    \air.  (fc^nse  study  Ejestions. 

FES  71,  Met V  locate,  vsractor  Theory,  Af-Sr^ 
unit,  5IFTV  :.atcn  box,  ATV  i-.n:s.  RTTV 
:-jnir^j  in.i  ritor.  tone  c r cod er/deco tier,  220 
UH|  iT-in^:!:--  SSTV  magnetic  dffi>lr.l r^n.  :C 
cst.e    osc,    ti\'.    tx    beeoer,    general    tim§    m.icv 

;pj:t       jl.      fiTTV       :ntro,     per:-cOard      T1_ r    - 1 ■  r  ^ I . 

low  D*ri  rrrtMd, 

MAR  77,  C  =udio  filter,  IC6W  -onvt- rn  fr, 
vc-ti^,^J  ir.icas.  dig-  cojnte-  ir,:o.  surpli.t  et|i  ic 
rrjt.ni  rN;-ir.;  ication,  hf  \*n*Bf,  ijr-inl-p  rnne 
p.iTCh.  rr:ufj:er  aud-O  mixer,  dig  Ml  ."  f  sm-^ 
qoric-s,  iio.jtrijntier  gndplane,  general  class  M.idy 
(part  7]. 

APR    71.    Intro    to    trr,    noise   blanker,   feWaivf 

problems.  Motorola  HT  mods,  microwavfl  re 
pear  or  linking,  digital  ID  unit,  tuneable  2M  fm 
rx/tx,  repeater  directory,  fm  markutpl,n;o, 
rnftter  evaluotor,  varactor  modularor,  simplftsig 
gr;n,  touthtone  hookup,  hf  preselector,  10M 
12W  tx 

MAY  71.  7GM  mobile  whip,  2M  preump, 
transistor  amp  design,  10M  dsb  tx,  por Table  I m 
tr.jniceiver    cJi rectory,  audio  compressor  ClipPA1, 

trjnsritor  LM  freqmeter,  450  MH?  link  (*, 
sirTi[>ic  af  tiller,  1  tube  2M  transceiver,  surplus 
2M  pow^rr  amp,  general  class  sti-dy  (pari  3  k 

JUNE  71.  2^/  beam  experiments.  3d  21V.  n.i.iir 
nij't: -iij.'irl  oipole  oatierris,  ^vc.iTher  b,ii 
teuizn..  p'^-wt-c^ger-  sqLelch.  ti-jo  e'  sir.. 
Tjn";g  'T.o^ile  wr.jps,  transistor  pv.v  i.i^plv. 
caj.a-1'V  decade  box.  43fu*  gair:  ant.  (,  •■■  -cl 
c!a*,s  stijriy  (part  ^3). 

JULY  71.  IC  a jdio  precassor,  audio  lie  gen,  c.v 

-.Iter,  ?M  fm  osc.  2M  co: linear  verticil,  F',1 
suon-ier  dirc:to'y,  ^'otoroSa  G-s:np  conversion, 
transistor  >?cta  tester,  general  clasi  sucv  {p^rr 
10! 

AUG    71.    H3m    facsimile    (part    II,    600  Watt^ 
linear,     dimensions    for     July    collinear.    4-«vt» 
30/40  ?:.nio^.  %'fo  digi  readout,  J-„pJ:er  on  "  5^*, 
ge->i>-o     jl^ss  study    [p=rz   T1j,  pmk   tiz'<et   *vava 
meter, 

SEPT  71.  Tj-jnsformerless  power  supplfos.  ^olid 
state  i.v  cjrrera,  IC  substitution,  two  r:  wnrt- 
mcters.  IC  cornprcssor-agc,  multichannsl 
HT-300.  bam  facsimile  (part  2],  causes  of 
manmjrte  noise,  vfo  with  tracking  mixer,  gen 
cral  class  study  (part  12),  transistor  heat' 
sinking.  IC  pulse  gen,  fone-patch  isolation,  hed 
wattmeters, 

OCT  71.  Emergency  repeater  cor,  transceiver 
power  supply,  predicting  meteor  showers,  digi 
switching,  reverse-current  battery  charger, 
passive  repeaters,  earth  grounds,  audio  "tailor- 
ing" fillers.  Swan  350  mods. 

NOV  71.  3  el  75M  beam,  motor-tuned  gnrj 
plane,  2M  gain  vertical,  transistor  biasing,  split- 
sue  rO[.c.-.:ur,  fox-huntinp,  audio  fiber,  ir.-n- 
Sistor/dtpdc  tester,  xtal  tester,  GM  kw  a:i-o, 
10-15-^OIvl  ojid,  transistor  p:-net  final,  ant 
feedifn^.  communications  pos.  ^300  ^.'.iii  a* 
titer. 

AUG  72,  SSTV  into,  sreecn  processor,  f-n 
reptnTtor  n;o,  test  p-obe  conj.tr  jc;  ion.  GE 
Oiqc  tie  ac  supply.  432  rf  lesr'na,  preamr? 
comHMIOf,  Six-er  rnocs.  fene  paten,  T'AO'tr 
in'e  solar  mfo,  SCR  regulator  for  HVPS. 
"dirrrl"     xtal    Osr,     :m     rx    adaptor,    auto    :bef^ 


SEPT  72.   PLj.-ioicon  IM  camera,  VUWVE  GO  <Hi 

rx,  crtjarTLiLne  tig  gen,  tw  active  f:ite,r,  rr"  tiistjrg 
at  12^5  3500  GHa,  baiun  ant  feed,  tr.-iiiistor 
power  su^oly,  IC  GM  rx,  IC  fm.am  d&lecto^ 
(par;  2),  active  fTlsw  design  ^par;  3L  K2QAW 
freq  isdiwitw  (pert  3J,  2M  fre-q  syntnesi?er  (par: 
U. 

OCT    72.    Corrections   for   Aug,    fm    ry   adaptor, 

2M  freq  synthesizer   (part  21,  GM  transistor  vfo, 

nano -ampere  meter,  time- freq  measurement 
(part  U,  active  filter  design  (part  4),  repeater 
timer,  extra-class  G&A  (part  3),  balloon  vert- 
ical, ID  gen,  lime  delay  rela.y,  432  filter  ideas, 
DC-AC  inverter,  hc-diode  converter,  rti  dcrjade 
and  nixkr  driver,  plus-minus  supply  for   ICs. 


NOV  72.  Hf  transistor  po,-.er  amps.  RTTY 
selcal,  iC  trf  rx.  tra-iShStor  Keyer.  emergency 
power,  220  feN-Lz  oreamp.  doudle-delta  ant. 
simple  conve'tsr  using  rricdules,  hf  R~  Tester, 
"lumped  line"  osc.  2M  it?\  synthesizer  (p&rt 
31.  K2CAW  counter  erira,  2:.i  preamp.  extra 
class  Q&A  (part  4(  h*-5E  v^ltr^r-Tcr,  Nikola  Tesla 
Story,  vhf  si.vr  mete.-.  ir.m^isTor  r%^en  rx,  432 
SSB  tra-is^er ter.  AC  ire  .'.elder,  nt^rj  :o  cct- 
PLiters,  hvb'id  a.m  rr  od  rl.itor,  HR'O  tx  moo's, 
10.M  transistor  am  tx,  4QM  gndpiane.  IC  fcgjc 
demonstrator,  overload  protectior,  it.'rf  sweep 
generator,  digi  freer  counter,  aurol  tx  tuning. 

DEC  72.  SSTV  scope  analyser,  2M  fm  rx,  tone 
burst  encoder  and  decoder,  universal  if  amp, 
autopatch  hookup,  LM3S0M  info,  voltage  var- 
iable cap  info,  2M  IS  watt  amp,  SSB  modula- 
tion monitor,  xtal  freq/activiiy  meter,  10Avar. 
dc  supply,  transmission  line  uses,  radio  astron- 
omy, inductance  meter,  75  to  £0M  transverter, 
LED  info,  40M  preamp,  transistor  vfo,  1972 
index,  2M  preamp. 

JAN  73.  HT-220  touchtone,  3  el  20M  yagi,  50 
MHz  frect  counter,  speech  processor,  2-tone 
gen,  fm  test  set,  tilt-ov^r  tower,  GM  converter 
using  modules,  tuneable  if  filter,  six  band 
linear,  10-VI  IF  tuner.  aWod.p  noite  limiter, 
cw/ssb  age,  HW22a  transceiver  dOM  mod,  HAL 
ID-1  mod. 

FEB  73.  C*\  d  ger\,  tonn  operated  r^lay, 
toroidal  quaeraiu'e  jn;,  active  filter.  tlfAfl  f-eq 
rrieaSu'ement  inert  2J,  repeater  timi.ng  zontrol, 
SSTV  circuits  iPSri  1).  2M  converter  using 
modules,  m  jltif  unction  ncte-ring.  Ft  i  biasing. 
rreq  counter  Oreamp.  '^122  nj  E?o',ver  mod. 
transistor  rf  pov.er  arrps  (f:^t  \)m  light  culp  rf 
nov^er  irdicators,  7BA4  -■  ten.  capacitance 
measurement.  G onset  201  mod,  world  time 
into 

APR  73.  FV  de^a-ion  metrr.  2M  FET  preamp. 
tj*.o  2M  pov.er  amps,  rcpt:jier   contro.    (part  1j, 

repeats,'  licensirg,  European  2M  fm,  f-m  scanner 
adaptor,  RCA  CWU15  <nads,    ightping  de^e;tor. 

cP  alignment  gadgel,  transistor  rf  power  amps 
(part  2),  repeater  economics. 

JUNE   73.   220   MHz  sig  gen,  uhf  power  meter. 

repeater  licensing  info,  RTTY  autoswitch,  40 M 
hybrid  vfo  tx,  ant  polar  mount.  10  15-20M 
ouad,   K20AW  counter  mods,  double  coax  ant, 

ham  summer  job,  tone  docoder,  field  strength 
meter,  nicad  battery  pack,  ohm  meter,  FCC 
regs  (part  11. 

AUG  73.  Log-periodics  (part  l),  tone  burst  gen, 
rf  power  amp  design,  transistor  radio  intercom, 
160M  ant,  SSTV  monitor,  low  cost  freq 
counter,  VOM  design,  qrp  40M  tx.  432  MHz 
exciter,  fm  audio  processing,  FCC  rogs  (part  31, 

SEPT  73.  Repeater  control  system,  log- 
periodics  (part  21,  2M  r*  calibrator,  PLL  ic 
applications,  TT  pad  hookup.  Heath  HW7  "s" 
meter.  OscarS  doppler.  2M  coaxial  ant,  2.M 
convert&r,  ]C  keyer,  ntasure  tint  Z,  FCC  re<}s 
(part  4) 

OCT  73.  G£  Packetmate  r-pds,  microwave  freq 
measurement,  CA3102E  2M  trontcrd,  2  few  ht 
linear,  rf  wattmetc,  merer  repair.  60/40  dipoie, 
IC  "hi"  ^en.  vfcf  fr^j  multiplier.  FCC  reg-s  \part 
D). 

NOV  73.  ^50  f/Hi  e>c_t.er.  m^ro  to  ATV 
circuits,    nicad   -citage  'n..iniTor,  avrtcpaich  eon 

nections,  IC  r^eter  amph'ier,  TR22  at  supply, 
irdoo'  verxica.,  IC  fJ  filte',  mo*^ianta:y  power 
failure  Droiectior;,  T&0M  ant  acoupler.  Moto- 
rola HT  in^o,  SSTV  SSB,  Class  3  af  anrc,  FCC 
^-egs  ipsrt  3). 

DEC  73.  Code  speed  display.  2M  kw  amp,  IC 
keyer,    S033    waveform    gen,    helical    resonator 

design,  sensitive  rt  voltmeter,  proximity  control 
switch,  IC  tester,  sequential  tone  decoder,  2M 
portable  beam,  electronic  calculator  math,  cw 
filter  design,  FCC  regs  (part  7). 

FEf\  74.  SSTV  monitor  info,  IC  audio  amps. 
scope  sweep  gen,  1G/20M  vertical,  telephone 
line  control  system,  pc  board  construction, 
ver-O.  af  filter,  blownfuso  ihdicator,  40m  cw 
stn  with  Ten-Tec  modules,  simple  preamp- 
compressor,  single-IC  rx,  "432-er"  final  assem- 
bly, transistor  keying  circun,  V  segment  readout 
with  nixie  driver, 

APR     74.     Vox     for     repeaters,     rone  operated 

relay,  hf  transverter,  10  10  2m  tx  converter, 
remote  control  panel  for  scanner.  RCA  fm  tx 
tuning.  suba.JO'ible  tone  gen.  FCC  regs  Spait  3), 
Ftepeater  Atl&s. 

MAY  74.  Co"  car  jgrjitio..  ,s  ,mo  co^-ipiess^r 
info,    interference   ii,ppr^,;ij-i    for    poats.  auto 

burg»ar    alarms,    2m    ic    preurrp.    13*1    fc-    con 

verter 


JULY   74.   4-10COA  Jlr™u.    un 
jnivers.al   afs<    gen.    =p5'j    IC    :bf 


I     frc<2  gen, 

ray,  135  kHS-432   MH?  pn;.;Tip:.,  10M  ^3  arm 
tx,  3000T.dc  supolv.  ^u.v  to  ra-ir  :-m grams. 

AUG  74.  TcordS'  director  jl  .\.r  tmeters,  4E3 
Tv'Hz  FET  r;reamp.  jsr-  gf:p  to  fir.d  "c" , 
Trimline  tt  pad  hoo-up,  ^350  St  ^3S2  ry. 
moos,  tracking  ctv  f.lte-.  jurjl  volinete;  ^tj 
versai  regulated  supt^y.  -'.=lv  scin  [cn^'ter,  rt- 
lorjic  orobiems,  ID  rimer 

SEPT   74.   MOSKEY    eicct-omc    keyer    (riart   1), 

ex  warning  system,  Heath  1  u  1  03  scope  mods, 
qrp  GM  am  tx,  rf  sptech  cLpper.  audio  noise 
limiter,  wx  satellite  on  SSTV  monitor,  universal 
IC  tester,  miniature  rig  construction,  tower 
construction,    infinite    rf   attenuator,    electronic 


(More) 
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photo  Flash  ideas,  IC  "seiect-o-jecT." 

OCT     74.     MitfOTr^nsiStOr     -ircuits.     SVnlln"J.,i:l( 

hT33D  Iron  U.  repealer  gouernr-frrii.  ref- 
lated 9  vO:  supply,  'm  seicei.  r^mavojiile 
mobile  ams.  Motorola  nc-T^ing.  2M  jcr-.i,  . 
collinear,  Moto'0;a  made;  cede,  2\'  fotylfll 
dipole,  1,G  MHz  |t  strip,  ^OS^CY  f  >:-.  rc-: 
Veyer  (part  2),  csrcan  mi^e  circjir..  hi  m^ 
lo  Pass  filler.  6V  y:e3rTsc,  3- wire  di^ole,  ATV 
sync  part,  ?\:CX  5  mods,  mobile  v. hi;*  lor  mpmrt 
men-  -iv.*:!leri.  sstv  auro  vertical  vrio 

NOV  74.  KJOAW  counter  updare,  regulated  5 
v-dc  supply,  wind  direction  indicator,  synihe 
si?ed  KfT-230  (Pari  2„.  20M  3-el  beam.  nmo 
patch  pad  lookups:,  dojjaje-siub  ant  matcri. 
novice  class  instruction,  digi  sv/r  meter  (part  1), 
6M  ccnvfirrnr  [1  o  MHz  if),  ""C-brFey*,'.' 
MOSKeY  electronic  keye'  (part  3}.  Aug.  ssiv 
scan   converter   errata,   repeater  oft-fret)   IntfSea 

TOr\ 

DEC  74.  Core  of  nicads,  wind  speed/dircctron 
indicator,  wx  satellite  video  converter,  elec- 
tronic keyer,  hints  for  novices,  unknown  merer 
scaled,  SSTV  Tape  ideas.  TT  L  logic  proba. 
public  service  band  converter,  tuned-diode  icsi 
receivers,    digi    swr    meter    (part    2),    telephone 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  .  .  .  like  others  .  .  .  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  stiil  exciting  to  read  .  . .  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass.  Incentive  licensing  was  every 
bit  the  debacle  he  predicted  .  . ,  and  more.  You'll  really  get  a 
kick  out  of  the  back  issues. 


pole    beam    support,    rhombic    antennas.    T974 


FES  75,  Heath  HO  10  icont  mod  for  SSTV, 
electronic  k-eyer,  di9iT.1l  utcl/l<t4  orbital  timer, 
Oscar  7  operation.  MtaltlL*  orbital  prediction. 
Heath  SB-102  mods,  comparing  FM  &  AM, 
repeater    engineering,    Robot   30-A    sslv  camera 


mod,     neutralising     Hcfjtrt    SB  1  TOA,    "Source- 

less"  IC  switch,  Tape  kcyer  for  en  tx. 

APR  75.  S5Q  walky  for  2M,  2M  scanning 
synthesiser,  GfJ  mH  toroid  info,  8-function 
repeater  controller,  nicad  battery  precautions, 
TR22C    prejrnp,     telephone    attachment    regs, 

Guide    to    2M    Handheld   Transceivers,   2M    7-el 


beam,  basic  telephone  systems  (pari  11.  1Dmin 
iO  timer,  modified  hf  Huilfv  mobile  ant  for 
2M,  15M  quad  modified  for  20M.  7W>  tollinear 
be»m.  R11A  surplus  fx  conversion,  5/1 5- wave 
2VI  ant.  HalJi^'a^te/s  5X   11  1  <x  mods,   100M  uv 


AUG  75-  ldG/£32  MHz  Helical  ants  (part  2i.  10 
min  ID  rimer,  digi  swr  comparer  (part  Ij. 
debugging  rf  feedback.  DVM  Uve-'i  guide,  to* 
siBiine  monitor,  ;mos  "aceu  keyer,"  oc  boarc 
f-vthod,  sweep-tuoe  finai  precautions,  wmpait 
m..ltibsnd  drpoies.  small  digital  clock,  Accessory 
•jtn  for  ht  transceiver,  modern  non  Mqzvc  cooes. 
n... 11  j-f unction  gen.  2M  scanning  tyntheiizsr 
•■fin.  KP-202  Wwlh?  charter.  10V1  multi 
clemrn:  32am. 

SiPT  75.  Calcj I  a  ting  frpq  co  inter,  wx  sa  relate 
FAX  system  (par:  1).  IC  m  livclrmeter ,  three- 
bjlton  TT  decoder,  troubleshooting  sstv  pix. 
*6m  dx  ants,  146/432  MHz  helical  jrtts  (con 
elusion),  digi  svwt  computer  (conclusion},  reed 
relay  tor  etv  bk-in.  NE555  preset  timer,  power- 
'ailure  alarm,  portable  qrp  r  1q  power  unit, 
precision  10  vdc  references  stondord,  1  3S  kH?  if 
$trip,  telephone  handsets  with  t'm  transceivers. 
Motorola  T  44  tx  mod  for  A'lV,  0-60  MHz 
sVrnhesizer  (part  10,  ham  radio  PR). 
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Briefs 


Business  use  of  repeater  auto  patch- 
es continues  to  be  a  topic  of  debate 
nationally.  For  example,  a  note  from 
K2CFG:  'JDue  to  what  can  only  be 
described  as  a  gross  oversight  by  our 
technical  committee,  repeater  trustee, 
and  board  of  directors,  It  would  seem 
that  WR2ADM  is  not  only  on  the 
wrong  frequency  but  actually  licensed 
in  the  wrong  radio  service.  Everyone 
concerned  with  filing  the  applications 
for  25-85  acted  on  the  obviously 
incorrect  assumption  that  this  was  to 
be  an  amateur  repeater,  operating 
under  FCC  rule  97.3  (b),  which 
defines  amateur  radio  communication 
as,  'radio  communication  by  or  among 
amateur  radio  stations  solely  with  a 
personal  aim  and  without  pecuniary 
or  business  interest.' 

"The  steadily  increasing  amount  of 
distinctly  business- related  conversa- 
tion on  our  repeater  puts  the  licenses 
of  ail  concerned  In  jeopardy.  While  it 
is  perfectly  legal  to  mention  In  con- 
versation the  nature  of  your  job  and 
where  you  work,  it  is  equally  if  legal  to 
exchange  names  of  customers  on 
whom  you  call  or  might  call,  prices 
and  availability  of  products  or  services 
you  buy  or  sell,  or  itineraries  of 
planned  or  completed  business  trips. 
Even  more  serious  is  the  use  of  the 
repeater  for  the  taking  of  orders  for 
amateur  radio,  photographic  or  any 
other  equipment,  or  an  announcement 
of  the  availability  of  same  at  bargain 
prices. 

' 'PI ease  —  support  your  local  tele- 
phone company  —  let's  keep  our 
repeater  in  the  amateur  radio  service." 
Reprinted  from  the  LIMARC  LOG, 
bulletin  of  the  Long  island  Mobile 
Amateur  Radio  Club,  October,  1976. 


On  October  15,  AMSAT/OSCAR  6 
celebrated  its  fourth  anniversary. 
Launched  in  1972  from  Vandenberg 
Air  Force  Base  as  ballast  for  the 
ITOS-D  weather  satellite,  OSCAR  6 
had  an  expected  fife  of  one  year.  More 
than  three  years  after  its  expected 
demise,  it  shows  no  signs  of  giving  up. 

November  15  was  another  birthday. 
AMSAT/OSCAR  7  was  two  years  old. 
In  the  hopes  of  further  conservation 
of  battery  power,  Mode  B  orbits  that 
fall  on  GMT  Mondays  have  been 
designated  QRP,  with  a  recommended 
power  limit  of  ten  Watts  ERP. 
AM  SAT  officials  have  asked  all 
OSCAR  users  to  limit  their  power  to 
100  Watts  ERP,  in  an  effort  to  extend 
the  life  of  both  satellites. 


It  appears  that  the  reported  sale  of 
General  Class  licenses  in  the  US  Is  a 
hoax.  An  article  published  August  15 
in  the  Indianapolis  Star,  and  sub- 
sequently reported  in  HR  Reports, 
said  a  government  employee  with 
access  to  FCC  computers  had  alleged- 
ly offered  to  have  licenses  Issued  by 


feeding  the  information  to  the  com- 
puters. Groups  of  amateurs  were 
reportedly  selling  the  tickets  for  $200 
by  telling  prospective  recipients  that 
they  couid  circumvent  the  usual  test- 
ing procedures, 

O.  Franklin  Lowry,  the  FBI  agent- 
in-charge  in  Indianapolis,  told  73  that 
although  the  investigation  Is  con- 
tinuing, it  appears  that  the  report  is  a 
hoax.  Lowry  said  the  bureau  has  been 
unable  to  uncover  any  evidence  of  the 
alleged  sale.  Citing  the  fact  that  he  has 
received  numerous  queries  from 
members  of  the  press,  Lowry  theo- 
rized that  the  same  person  who 
reported  the  attempted  sale  to  the 
FBI  also  called  in  the  press. 

On  a  higher  level,  the  situation  was 
much  the  same.  A  well-placed  FCC 
source,  when  queried  by  73,  said  he 
hadn't  even  heard  of  the  Investigation. 

Two  major  manufacturers  of  ham 
equipment  have  announced  an  end  to 
field  warranty  service  stations.  Drake 
and  I  com  have  opted  for  centralized 
facilities,  which  means  the  dealer  who 
sold  the  radio  can  no  longer  repair  It! 
The  rig  must  be  sent  to  a  regional 
repair  center,  and  thus  the  amateur 
may  face  substantial  delay.  The  only 
other  option  is  for  the  amateur  to 
forget  the  warranty  and  pay  for  his 
own  repairs.  Factory  authorized 
service  (non-warranty)  will  still  be 
available  at  many  dealers.  Drake, 
meanwhile,  has  set  up  a  western 
service  center  in  Las  Vegas,  apparently 
to  take  the  load  off  their  Miamisburg 
OH  factory. 


Word  form  Down  Under  has  it  that 
ZL  stations  have  been  authorized  an 
additional  10  kHz  segment  of  160 
meters.  Just  in  time  for  winter  DXing 
—  look  for  ZLs  between  1803  and 
1813  kHz. 


Harry  Boyle,  an  air  traffic  con- 
troller at  the  Tucson  International 
Airport,  might  have  felt  a  little  funny. 
There  he  was,  guiding  a  light  plane 
into  the  approach  pattern,  talking  to 
the  pilot  about  altitude  and  wind 
vectors  and  such  ...  on  the  telephone. 
It  was  the  first  landing  by  phone  in 
the  airport's  history,  although  it 
wasn't  planned  that  way. 

Fred  Chitwood  W0YJX/AM7,  a 
Phoenix  engineer,  was  en  route  to 
Tucson  in  his  light  twin-engine  plane 
when  the  radio  quit.  "Around  Picacho 
peak,  I  realized  I  was  talking  to 
myself,"  Chitwood  said.  "Kind  of  a 
warm  and  comfy  feeling,  you  know." 

But  Chitwood  had  his  trusty  2m 
HT  handy,  and  called  for  help  via 
WR7AIM.  Bart  Paine  K7CC  was 
monitoring  the  repeater  at  the  salt 
mines,  and  quickly  dialed  up  the 
airport  tower  via  autopatch.  In  all,  it 
took    only    14    minutes   from    Chit- 


wood's  call  for  help  until  he  touched 
down  on  the  Tucson  landing  strip. 
Reprinted    from    tbe    Tucson    Daily 
Citizen,  with  thanks  to  K7QYN. 


Low  band  openings  may  have  been 
few  and  far  between  this  summer,  but 
VHF-UHF  activity  was  a  different 
story.  WAS  on  2  meters,  and  WAC  on 
EME  were  among  the  summer  season 
standouts.  What  records  will  fall  next 
only  time  will  tell,  but  it  seems  that 
432  WAS  and  DXCC  may  not  be  far 
away. 

EME,  tropospheric  ducting,  and 
meteor  scatter  were  among  the  sim- 
plex tools  used  by  K0MQS  in  his  10 
year  quest  for  2  meter  WAS.  The  last 
contact  was  K6YNB/KL7  via  moon- 
bounce,  with  Idaho,  W7UBI,  number 
49.  Dick  ran  a  full  gallon  in  racking  up 
the  first  WAS,  2  meter  style. 

EME  was  also  the  focus  of  the  Mt. 
Airy  VHF  Club  DXpedition  to  Colom- 
bia, South  America,  In  late  July.  The 
Pack  Rats  hauled  more  than  1200 
pounds  of  gear  into  Santa  Veronica 
July  25th.  Using  a  208  element  anten- 
na for  432  and  a  full  gallon,  the  crew 
provided  K2UYH  number  six  for  the 
first  ever  WAC  on  432.  Signing 
HK1TL,  the  Pack  Rats  made  16 
contacts  in  8  different  countries, 
operating  a  total  of  nine  days,  includ- 
ing 20  meter  liaison  with  stateside  and 
OSCAR.  (See  article  this  issue.}  - 

The  new  10,000  MHz  DX  record 
stands  at  323  miles,  after  G4BRS  and 
GM30XX  completed  a  two-way  OSO 
between  Cornwall  and  Edinborough. 
On  2  meters,  the  first  USA-Bermuda 
contact  was  achieved  between 
W1NU/VP9  and  K1HTV,  September 
14th.  If  you're  after  Bermuda)  try 
144.09  around  01 OOZ. 


FoJiowing  is  the  text  of  a  telegram 
sent  to  President  Ford  from  the 
ARRLonJuly9: 

"We  are  concerned  about  persistent 
reports  that  a  special  committee,  said 
to  be  acting  upon  instructions  from 
the  White  House,  might  recommend 
withdrawal  of  vital  frequencies  active- 
ly used  by  the  amateur  service  in 
order  to  create  a  new  general  radio 
service  apparently  desired  by  certain 
commercial  interests.  The  more  than 
one  quarter  million  licensed,  qualified, 
and  law  abiding  radio  amateurs  of  the 
United  States  request  your  assurance 
that  frequencies  now  assigned  to  the 
amateur  radio  service  will  be  respected 
and  protected  by  the  United  States 
Government,  (s)  Harry  J,  Dannals, 
President,  ARRL." 

Reprinted  from  the  Lockheed  Em- 
ployees Recreation  Ciub  Bulletin, 
September,  1976. 


No  more  portable  or  mobile  desig- 
nations when  I  Ding  after  November 
26th  .  .  .  that's  the  latest  from  the 
FCC.  Docket  20686  was  approved  in 
mid-October,  after  the  Commission 
decided  there  really  wasn't  any  need 


for  amateurs  to  indicate  their  oper- 
ating status.  In  conjunction  with 
20686,  amateurs  will  no  longer  have 
to  notify  the  FCC  in  advance  when 
operating  away  from  their  permanent 
station  addresses  for  extended 
periods.  Keep  in  mind  that  it  is  still  a 
prime  requirement  for  all  licensees  to 
keep  the  FCC  informed  of  their 
mailing  addresses,  especially  if  mail 
won't  be  forwarded  during  extended 
portable  operation.  The  new  ruling 
does  not  prohibit  use  of  portable  or 
mobile  designations,  and  most  contest 
operation  will  probably  still  require  It. 
The  one  exception  to  all  this  is  foreign 
amateurs  operating  in  the  states.  They 
will  have  to  continue  signing  portable 
or  mobile  and  location,  In  accordance 
with  Part  97.313. 


A  new  plan  for  slowing  up  the 
hamburglar  .  .  .  hams  who  have  lost 
their  Icom  radios  should  send  driver's 
license  number,  name,  address,  model 
and  serial  number,  plus  any  distin- 
guishable mods  or  markings,  to  their 
nearest  distributor.  The  idea  is  actu- 
ally the  brainchild  of  K5CYB,  a  US 
Treasury  agent  based  in  Dallas,  icom 
will  supply  the  data  mailed  to  them 
from  amateurs,  and  Dave  will  plug  it 
into  a  data  bank  to  be  used  as  a 
supplement  to  the  national  NCIC 
(National  Crime  Information  Center} 
in  Washington, 


It  is  apparent  that  the  old  music 
playing  days  on  75  meters  may  have 
spread  to  the  CB  band.  K4AWS 
reports  an  article  published  in  an 
Orlando  FL  newspaper: 

''Religion  took  to  the  CB  airways 
Sunday  In  Kissimmee.  An  unidentified 
church  choir  group  took  to  channel 
19,  and  sang  hymns  for  several  min- 
utes. A  spokesman  for  the  FCC  office 
in  Miami  said  there"  had  been  no 
complaints  and  no  investigation  had 
been  launched." 


Reports  have  reached  73  that 
Kentucky  police  are  enforcing  the 
state's  anti-scanner  law.  Under  the 
statute,  it  is  I  Mega  I  for  anyone  to  use  a 
scanner  on  the  public  service  bands, 
while  in  motion.  The  law  has  been 
loosely  interpreted  to  cover  stationary 
mobile  as  well!  Kentucky  law  agents 
are  reportedly  confiscating  scanners 
and  handing  out  stiff  fines  to  drivers. 


SSTV  enthusiasts  can  still  receive 
pictures  relayed  from  the  Viking 
spacecraft  on  Mars.  James  Lumsven  of 
the  Jet  Propulsion  Laboratory  Ama- 
teur Radio  Club  in  Pasadena,  Califor- 
nia, says  that  members  of  the  club 
relay  the  Viking  pictures  via  SSTV  on 
an  average  of  three  days  a  week. 
Pictures  are  transmitted  on  14.250 
MHz  between  2330  and  2630  GMT, 
Nearly  one  hundred  members  of  the 
club  are  involved  in  the  relay,  which 
commenced  in  late  June  and  is  expect- 
ed to  continue  until  the  end  of  the 
year  and  possibly  beyond. 
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TEST  EQUIPMENT  LIBRARY 
Vol.  Ill,  Radio  Frequency  Testers 

Radio  frequency  waves  are  the  common  denominator  of  Amateur  Radio  so  here  is  a  book  for  all  hams. 
No  matter  what  your  specific  interest  such  items  asSWR,  antenna  impedance,  line  impedance,  RF  output 
and  field  strength  should  interest  you.  This  book  not  only  gives  detailed  instructions  on  testing  these  items 
but  includes  sections  on  signal  generators,  crystal  calibrators  grid  dip  oscillators,  noise  generators,  dummy 
loads  and  much  more.  It's  a  must  for  all  up-to-date  shacks. 
Test  Equipment  Library 
Vol.  Ill,  Radio  Frequency  Testers $4.95 

Available  November,  1976 


TEST  EQUIPMENT  LIBRARY 
VOL.  1 1,  Audio  Frequency  Testers 

HOW'S  YOUR  SPEECH  POWER?  YOUR  SHIFT?  YOUR  SYNC? 

You  can  find  out  easily  with  a  little  time  and  a  junk  box  full  of  parts,  it's  all  right  there  in  the  new 
Volume  II  of  the  73  Test  Equipment  Library .  .  .  Audio  Frequency  Testers .  .  ,  jam  packed  full  of  all  kinds 
of  audio  frequency  test  equipment.  So  if  you're  into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you 
.  .  .  good  book  for  hi-fi  addicts  and  experimenters  too! 
Tes  t  Equipmen  t  L  ibrary 
Vol.  II,  Audio  Frequency  Testers $4.95 


TEST  EQUIPMENT  LIBRARY 
VOL.  I,  Component  Testers 

Just  out  is  Volume  I  of  the  73  Test  Equipment  Library 
.  . .  how  to  build  transistor  testers  (eight  of  'em),  diode 
testers    (3),    IC   testers    (3),    voltmeters  and    VTVMs   (9), 

ohm  meters    (8  different  kinds),   inductance   (3),   capacity    (9),    Q  measurement,   crystal   checking  (6), 
temperature  (2),  aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on  meters .  .  .  using  them, 
making  them  more  versatile,  making  standards,  things  like  that,  invaluable  book,  ridiculously  low  priced. 
Test  Equipment  Library,  Vol.  I,  Component  Testers $4.95 
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D  Vol.  II...  Audio  Frequency  Testers 
□  VoL  III. ..Radio  Frequency  Testers 
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The  easy  $25  counter  hit! 


An  easy-to-build  50m  Hz  (6-digrt) 

Frequency  Counter  for  a  measly  $25! 

Standard  easy-to-find  parts,  too!  (Unlike 

other  kits.)  Any  Radio  Shack  has  them. 

Uses  7  segmeni  LED  reaoouts  —  no 

scarce  Nix?e*  tubes!  No  tricky  crystal 

ovens,  either  1 

Kit  induces  a  classy  cabinet  with  front 

panel,  PC  boards,  hardware,  instructions, 

and  diagrams.  A  proven  design!  An 

unbeatable  offer! 

Write  or  call  today ! 
P.O.  Bo*  357.  Cfept.  57, 
Provo,  \JT  84601  (801)  375-8566 


6-DfGITL50mH2Kil) 
FREQUENCY  COUNTERS 


Hufco 


□ 


□ 


WYOMING  RANCH  LAND 
Antelope,  deer,  elk,  wild 
horses.  Your  "Antenna 
Ranch,"  20  miles  North- 
west  of  Rawlins.  10  acres  — 
$30  down,  $30  a  month. 
Will  trade  equity  for  ham 
gear,  test  equipment,  etc. 

FREE  info  —  maps  —  photos 
FOR  SALE  by  owner - 
Dr.  Michael  K.  Gauthier  K6ICS 
9550E  Gallatin  Road 
Downey  CA  90240 
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VOLTAGE  REGULATORS 

SN  7450  N 

,24 

PN  7415SN              .88       SN  74284N 

5.60 

DUAL  CHANNEL 

NATIONAL  SEMICONDUCTOR 

C-MOS  MOTOROLA 

SN  74S3N 

SN  7454N 
SN  74&QN 
SN7470N 
SN  7472  N 

,7S 
AS 

:n 

SENSE  AMPLIFIERS 

All    TTL    components 

are 

LM340T12          FEATURES: 

MO4071CPS  2% 

■     -3S 

original  factory  product. 
do  not  sell  fall-out  mate 

We 

1-49  $1.10  ea. 

■  Output  current  in  excess  oTl  A 

MC11&01CP      .29 

SN  7474N 

SN7475N 

.30 
4ft 

rial. 

50upS,9Dea. 
Electrical  characteristics: 

QTY                                ■  Internal  Thermal  overload  protection 
1^9          ST. 50             ■  j\!o  external  components  required 

MC14&H3CP    1.B5 
MC145^6CP    1.45 

SN  747GN 
SN  7430-J 
SN  74B3N 

30 

M 

10%  discount  on  40  pieces 

VCC+  =  5  V,  VCC-  ■  1  V. 
J  A  =  0"  C  to  70;  C 

&0-&9            1,26               *  Output  transistor  safe  area  protection 
100-999       TOO               ■  Internal  short  circuit  current  limix 

MCU5B3CP      .95 

SN  74£SN 
SN74ftSN 

.37 
3.00 

Or  more. 

1  Ava liable  in  plastic  TO -220 

•? 

SN  743Q  N 

,43 

SYNTHESIZER  PLS-I 
Single  quart 2  crystal  digital  PLL  pro- 
vides Sine  auiptn  from  10  MHz  to  15 
MHz.  ROM  iransldies  pans!  selection 
frequency  if  required.  1 1  ?  V  ac  or  12 
Vdc  power.  Si  69.95 


FREQUENCY  COUNTER  Model  MX-40 

7  digit,  7  segment  LED  Display. 
Rango:  10  lb.  to  40  MHz.  Input 
sensitivity:  10  roV  RMS-protected. 
Input  impedance:  1 000  Ohms,  Display 
Interval:  4  Sec.  Time  base  =  quartz 
±.001Vi.  S99.95 


SOLID  STATE  ELECTRONIC 

QUASI-LOGARITHMIC 

SPEECH  PROCESSOR  Model  SP-21 

Assures   9^%   modulation.  Includes  a 

patented    background   suppression   of 

noise.  VOX   capabilities  and  includes 

batteries  and  cable.  SI  19,95 


QUANT. 

ITEM 

UNIT 
PRICE 

TOTAL 

PRICE 

PLS  -  1 

169.95 

SP      2}  '- 

I  19.95 

MX      40 

99.95 

"    W/AC  Adapter 

7.95 

"    W/DC  Adapter 

7,95 

Conn.  Residents  Add  Tax 

ADD  S2  for  shipping/hand  Ling 

ADD  SI  toi  COD~m'  DEP.  REQ'D 

TOTAL 

n  Check  enclosed      □  Money  Order  □  CO. D. 

D  Master  Charge  # , , 

Interbank  # 


Exp.  date- 
Name 

Address  — 
City- - 


,  Signature- 


.  State- 


-Zip- 


MEMTRtX,  350-1  1  South  Main  St., 

Div.  of  E.D.C.,  Cheshire    CT   06410 

|    DIST.,  DLRS,  R^PS,  inquiries  invjted 

J n '. ■ 
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i|  a  tot  of  antenna  in  a  little  space 

new    Slinky®    dipole*    with    helical    loading  © 
radiates  a  good  signal  at  1/10  wavelength  longl  o 


innr^^nrtnnnnnnnr 


Z 


i 


s 

L 
I 

N 
K 
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"patent  No.  3,858,220 
■   "*■■■  ■  ■ 

j — - — e-T  j^s  ««  =*lm  mil 
ifst  *■  fe!  '^      ^?  L;-J 

■*-:■  COM  TC  OILS 


BEIW55  war 


•  This  electrical iy  small  80/75. 40,  &  20  meter  antenna  operales 
at  any  length  frorh  24  lo  70  feet  •  no  extra  balun  or  transrnatch 
needed  •  portable— erects  &  stores  in  minutes  •  small 
enough  to  fit  in  attic  or  apartment  •  full  legal  power  •  JowSWR 
over  complete  80/  75 ,  40.  &  20  meter  bands  •  much  lower  atmo- 
spheric noise  pickup  than  a  vertical  and  needs  no  radiafs  •  kit 
includes  a  pair  of  spec  tally- made  4-Inch  dia.  by  4-inch  long 
colts,  containing  335  feet  of  radiating  conductor,  balun.  50  ft. 
RG58/U  coax,  PL259  connector,  nylon  rope  &  instruction  man- 
uaf  *  now  in  use  by  US  Dept.  of  State,  US  Army,  radio  schools, 
plus  thousands  of  hams  the  world  over. 

TPI  PmnN  r&ORP  AVAILABLE  AT  ALL  LEADING  ■ 

7        ™T       ^      DEALERS.  IF  NOT.  ORDER  DIRECT  t 
Suits  500 
Box  84 
KinasPark  NY  11754 

m  #8040-20 

Coils  only  (pair  of  4"  dii.  special  cwb) 
{N.  Y.  residents  add  sales  tax) 


a 


name 

2  Week  S1rael 

Money-Back   ^. 7ip 

Guarantee        enclose  check  with  order  ■  we  ship  UPS  upon  racelpl  ol  order 
LQJULSLflJLQ. 


Best  for  beginners . . .  preferred  by  pro's! 

NYE  VIKING  SPEED-X 


V 


Model  114-310-003 

$8.25 


One  of  8  models, 
ail  sure-handed  . . 
smooth  operating 
.  ,  .  priced  from 
$6.65. 


NYE  VIKING  SUPER  SQUEEZE  KEY 

Fast,  comfortable,  easy ...  and  fun! 

Model  SSK-1  (shown) 

$23.95 

Model  SSK-3  (has 
sub-base  to  hold 
any  SPEED-X  Key). 

$26.95 


Whether  you're  a  "brass  pounder"  or  a  "side  swiper" 
insist  on  the  sure,  smooth  fee/,  and  the  Jong-lasting 
quality  that  is  built  into  every  NYE  VIKING  KEY. 

Prices  subject  to  change. 

Available  at  leading  dealers  around  the  world  or 

write  for  a  descriptive  catalog. 


WM.  M.  NYE  COMPANY,  INC. 

1614-  130th  Ave.  N.E.,  Bellevue,  WA  98005 


MOVING? 


Let  us  know  8  weeks  in  advance  so  that  you  won't  miss  a  single 
issue  of  73  Magazine, 

Attach  old  label  where  indicated  and  print  new  address  in  space 
provided.  Also  include  your  mailing  label  whenever  you  write 
concerning  your  subscription.  It  helps  us  serve  you  promptly. 


Write  to: 


© 


magazine 

Peterborough  NH   03453 


a  Address  change  only  Q  Payment  enclosed 

Q  Extend  subscription  (1  extra  BONUS  issue) 

□  Enter  new  subscription  D  Bill  me  later 
Q1  year  $10.00 


name. 


call 


address_ 
city 


.state. 


.zip_ 


If  you  have  no  label  handy,  print  OLD  address  here. 
name call 


address. 
city„ 


_state_ 


_zip_ 


CUSTOM  TRANSFORMERS 


HEAVY  DUTY 

REPLACEMENT 

TRANSFORMERS*- 

Collins  30S-1  Plate 

Transformer $150.00 

Collins  516F-2  Power 

Transformer 85.00 

Hunter  2000B  Plate 

Transformer 125.00 

ETO  A-77D  Plate 

Transformer 125.00 

Henry  2K  Plate 

Transformer 125.00 

Henry  2K-4  Plate 

Transformer 135.00 

Henry  3«  A  Plate 

Transformer 150.00 

Heath  Marauder  HX-10 

Transformer 75.00 

*All  Heavy  Duty  Replacement 
Transformers  are  positively 
guaranteed  to  run  cooler  and 
last  longer  than  the  original 
units. 


SPECIALS 

Plate  xfmr.  4600  Vac  at  1 .5A 
ICAS  230  Vac  60  Hz  primary, 

wt.  60  lbs S175.00 

Plate  xfmr.  3500  Vac  at  1.0 A 
ICAS  230  Vac  60  Hz  primary, 

wt.  41  lb $125.00 

Plate  xfmr.  3000  Vac  at  0.7A 
ICAS  1 15/230  Vac  60  Hz  pri., 

wt.27  lb $95.00 

Plate  xfmr.  6000  Vet  at  0.8A 
CCS  115/230  Vac  60  Hz  Pri., 

wt.41  lb $135.00 

Fil  xfmr.  7.5  Vet  at  21  A  CCS 
117  Vac  60  Hz  primary  wt. 

8  lb $24.95 

Fil  Choke  bi  [filar  wound  30 
Amp  rf  filament  choke  on 
1/2x7  rod $8.95 


All  transformers  are  manufactured  to  rigid  commercial  quality 
specifications  and  each  carries  a  24  month  guarantee  I  Write 
today  for  a  free  quotation  on  any  transformer.  Choke,  or 
saturable  reactor. 

Peter  W.  Dahl  Co. 

5325  Annette  ■  El  Paso,  Texas  79924 

Telephone  (91  5)  558-9702  or  (91  5)  751-4856 
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What  is  Your  Gear 
Really  Worth 

Consumer  Pricing  Service  will 
be  glad  to  tell  you.  Wholesale, 
retail,  trades  and  insurance 
appraisals,  by  an  independent 
service  with  your  interests  in 
mind. 

Send  us  a  list  of  your  gear 
showing  options,  age  and 
condition  of  each  item,  an 
SASE  and  $5.00  for  an  imme- 
diate quote. 

You  will  also  receive  at  no 
additional  cost  our  brochure 
on  how  to  get  the  most  for 
your  gear,  along  with  some 
tips  on  buying  new  and  used 
ham  gear. 

DONT  SETTLE  FOR  LESS 
THAN  YOUR  GEARS 
ACTUAL  VALUE.  ACT 
TODAY  AND  SAVE  A 
BUNDLE. 

Consumer  Pricing  Service 

P.O.  Box  454 

SomerviUe  MA  02143 


It  Pay$  To 
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LOGIC  PROBE  KIT 


$14.95 


(plus  shipping) 
Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red.  Green,  and  YeJlow  light  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry.  Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE-A  to 
indicate  logic  1,  logic  0,  and  pulsing  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from  .  .  . 

Chesapeake  Digital  Devices  Inc. 

P.O.  BOX  341 
Havre  de  Grace,  Md,  21078 


Either  Plugs  OR  Sockets 

5  for  $050 

-  1  POST- 
W  PAID 
N  J.  residents  add  18c Sales  Tax 

j~j-~    »  -  Send  SASE  for  other  Connectors, 

COAKIT  P.O.  8ox  101  -A,  Dumont,  N.J.  07628 


PL-259 
SO-239 


SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 

The  SST  T-l  Antenna  TuntT  gets 
you  on  160-10  meters  with  a 
random  length  of  wiie.  In  use  by 
amateurs  for  4  years.  See  other  ad 
this  issue.  COD  OK  by  phone: 
(213)  376-5887  or  order  by  mail. 
SST  Electronics.  P.O.  Box  I. 
Lawndale,  CA  90260. 

5ST  Electronics ,  PO  Box  1  >  Lawndale  CA  90260 
(213)  376-5887 


DOUBLE  BAZOOKA 
DIPOLE 


Rei<ly  to  use  broadband  dipole  com- 
plete T*llh  central  insula 'or  and  SO  239 
connector  end  insulator  completely 
water  proof  cap.  1000  watts,  specify 
center  frequencv,  80  meter  —  S29.50, 
•iOjlb  meter  —  S27.50.  20  meter  — 
$23.50. 

5  bap.d  trap  dipole  KIT  corr.plete. 
includes  80-40  trap  central  and  end 
insulator  antenna  wire,  100  feed  of 
RG59.  Ipl259  connector  and  insliuc- 
tion  sheet  .  .  .$35.00 
Fiber v,lii5s  central  insulator  similar  to 
photo  above.   1000  lbs  test   .  .  .  $5.95 

Ppd'   JACTENNA  ELECTRONIC 
13850  Victorin 
Tracy  Quebec,  Canada 


Station  Identifier 


CWID-51  provides 
automatic  ID  for  repeater 
stations  in  perfect  Morse  code.  Has 
factory-programmed  IC  memory.  Brochure 
describes  CWID-51  and  CWID-50  ($75). 


control  signal  go 


5964  W.  COLUMBIA  PLACE 
DENVER,  COLORADO  80227 


IRON  POWDER  TOROIDS 

CORE 
SIZE 

1    MIX  2 

\5~30MHr 

u  =  10 

10  90MHz 

MIX  12 

60- 200MHz 

u  =  4 

SIZE 

PRICE 

IT-200 

120 

2.00 

3.25 

T-106 

135 

1.06 

1.50 

T-SO 

55 

45 

.30 

.80 

T-68 

57 

47 

21 

JSS 

-66 

T-50 

51 

40 

t8 

.50 

.55 

T-2S 

34 

27 

12 

.25 

.40 

RFFERRITE  TOROIDS 

CORE 
SIZE 

MIX  Q1 
u-  125 

MIXQ2 
u  =  40 

SIZE 

SB 

PRICE 

0^ 

F-240 

1300 

400 

2.40 

6.00 

F-125 

900 

300 

1.25 

3-00 

F-87 

600 

190 

,87 

2.05 

F50 

500 

190 

.50     | 

1.25 

F37 

400 

140 

.37     1 

1.25 

F-23 

190 

60 

.23 

1.10 

Charts  above  show  uH  par  100  turn*.  Use  iron  powder 
toroids    lor    tuned    circuits.    Use    far  rite    tor  o  ids   for 
broadband    transformers.    Q1    for   .1-70  MHi,  Q2  for 
10-150  MHz. 

Ferrite  beads  20-500  MH*  (fit  f  18  wire)  $2.00  Doz. 
Wideband  chokes  20  500  MHz  (Z=850  ohms)  95*  Ea. 
Specify  core  size  and  mix.  Pack  end  ship  50rf  USA  and 
Canada.  Air  parcel  post  delivery  worldwide $2.00;  6% 
tax  in  CaUf.;  Fast  service:  Cores  shipped  from  stock  via 
first  class  mail  or  air.  Send  for  free  brochure. 

PALOMAR   ENGINEERS 

BOX  455,  ESCONDIDO,  CA  92025 

QSL  FORWARDING 

To  US  (all  K,W)-5c  per  card,  to  other  hams 
or  ISWLs-4c.  10  percent  discount  to  mem- 
ben  of  participating  clubs  -  just  send  me  a 
list  of  members'  calls  &  a  single  address. 
W7IZH  QSL  SERVICE 
Bok  17987-S 
Tucson,  AZ     85J31 


^vf 


you  can. 

The  ETK  (Electronic  Touch  Keyer} 
processes  inputs  and  sends  perfect 
dots,  dashes,  and  spaces  at  speeds  of  7 
to  55  wpm.  The  LED  indicators  dis- 
playing dots,  dashes,  and  spaces  serve 
as  a  visual  training  aid  for  the  less 
proficient  CW  operator.  17  IC's,  relay 
output,  side  tone  speaker,  120  VAC. 
Inquiries  invited. 

for  only  145,00 

(includes  instruction  book) 

Order  direct  from: 

rn    P.O.  Box  1125 


Kent,  Washington  98031 


Instruction  Book  LOO 
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Each  pac  only 


All  pass  are  first  quality  mofalfout),  tested  and  guaranteed. 


Memory  pac  I 

AtfMSOlG  MOS  TO-5  51?!' 
BIT  shift   registers 
frotr  NATIONAL   -  with 

data     S1.98 


f  Flip-Flop  pac 

,  TV  assorted  Flip-Flops, 
Dua;   JK'  s,   ''ST's,  and 
low  power-  FT's,  with 


-TTL  Gates 

Tpss sorted   DIP'S  7400 
series-74?CK    7430.   74*0, 
etc.. All    prine,   marked 
Darts,  *ith  Gata 


$1.98 


TIP31A   pac 

5  TIP3IA  KP*.  Poi-.er 
Transistor;   HFE-30; 
IC-3A;   VCtQ-eOY;  tOfc. 
Povver  tab  w/     <Th  qq 
fomed  leads.  il-TO 


Linear  pac 

£>  assorted  firitift   ;> 

mi^i-D:D  of  TO-^T-l  on 
air;,     LH3#?  Pp  *■!?»  LM 
70^  KF-IF  airs*  wit!    *'.i 
and  circuits      J-|  QQ 


data 


$1.98 


LEO  pac 

i"  ussarted  discrete 
LE-'s-green,  red>  arid 
infra-red*  with  data. 

$1.98 


Silicon  Diode 
itt  pac 

Pl^Siliccr  Signal   Diodes 
F'     better  than  2O0V1  k 
Lea^s  iH  wed  for  PCS 

■™^'i;-     $1.98 


Comparator 
^  pac 

3  assorted  DIP's-- 
LH311,  710,  711, 

with  data  j^gg 


Regulators 

A  LK723  OIP  variable  ' 
regulators,  2-4QV,  with 

data        $1.98 


LED  Display  pac 

2.  UL33  -  3  digits  each, 
approximately  .1"  mag- 
nified dim'f-s  in  a  12 
pin  Dip,  with  data  ■■-■    . 

$1.98      WR 


DIP  RC  Network 

50  assorted  14  and   16 
pin  IC  packages  contain- 
j  ing  precision  resistors 
■  and  capacitors-no  data 
available      $1.98 


739    pac 

O  Linears--dual  low 
noise  stereo  amplifier 
739.     With  data. 

$198 


Transistor  pac 

40assortsd  TO-92 
jfc  plastic  transistors— 

nk PHP's  end  NPH's,  frostl; 
wFairchild  house  marked 

$1.98 


^Resistors 

^O"^  Wat'.  S:'-.  resistors 
of  any  sincle  standard 
valve   frcFi   1.1   G-rr   to 

IV.  ohT 


Capacitors 

20  ?5^fd  °V  tantalus 
capacitors-5/16 *xl/4' 
xI/S'  -Long  leads,  FCE 
nount.  Scr:5  Ci  QQ 
ur,n  =  rked.  P*-^0 
Ideal 


$1.98 


Diodes 


Germanium  ccr.  .ter 
icnsl  diodes  with  leads 
T-Tpnsd  for  PCB  rr-sunti  rtq , 


^UNTESTED  PACS  Transistors  3* 


8-CMOS 

J$2P  annate!  i 

^t     nil    factory 

I 


$198 


pac 

CS   ICs. 
fcrfeed— 


&  Axial  Rectifiers 
*30 


AttiAM.  ]  i--p-i:::\- 


«D* 


S1.98 


i 


IC  Assortment  3 

100 Untested  ICs,   all  * 

DIP,  G»5t1y  ~L--scre    B 
-  "ir       -.j  no       inarkeo,   housemarkec,   orf^ 


BtiyJ  pats  for  $9.90  and 
pic-a-pac  for 


Diode  Array  j 

10-1N914   STLTCQH  SIGNAL 
DIODES   IN  ONE  PACKAGE.   25C  fifl 

20  LEAQS  ALTERNATELY 
SPACED  .1";  NO  COMMON 
CONNECTIONS. 


Ten  for 
$2.25 


25K  Trimmer 


Printed  Circuit  Board  Type 


Each  $.20 
10  for  S1J50 


DIP  Trimmer 

-12  turn  trimpDts  which  plug 
into  a  DIP  socket 

-5K  and  2 DDK 

-v  *  v  x  u:1 

-4   leads   spaced   .3"   x   .2" 
Each  LM     10  for  M-:fl5 


MEMORIES 

2T02-Z  MOS  1024  BIT  MEMORY 

14   PI 'J  DP  ON  CARRIERS 
CTJLY  Si. 60     TEN   for  515.CC 


93410  -  256x4  RAM  (256  word  x  1  bit) 
Fully  Decoded,  Hiph  Scsed  (49  ns), 
Open  Collector  O.itput.  16  ?fn  DIP 
with  data.  CK'..Y  SI. 50     10/512.95 


POTTER 
BRUMFIELD 

Type  KHP  Relay 
4  POT  3 A  Contacts 

24V  DC  .  .51.50 
(650  coil] 
120V  AC.  .SI. 75 
f 10, 5  MA  coil) 


PCB  vertical  mount 

electrolytic  capacitors, 

2"  long,  3/4"  dia. 

590  ea.  10  for  $5.00 


Capacitors 


PCB  vertical  mount 
tantalum  capacitors- 
shown  h   actual  size. 


6.8  ftft 
6V 


25C  each 

33  >ifd 


High  Quality  PCB 
Mounting  IC  Sockets 


Ik  pin  wire  wrap  sockets-- 
qoH   »«**,¥",    lonn  leads,   by 

Texas    [ ->struments. 

Each   S    .35     IC  for  S3. GO 


12V  DC  Relay 


«y     OPDT 


IA  Contacts 


Dirsnsions: 

-/I5"  x  13/^6" 


x   15/16' 


HOI  j  1.35 

TEN  for  S12.50 


5rifT;e,  with  PCB  pins  *> 
SCO  ohr^  ceil.  Rated 
12V,  and  works  well 
at  6V. 


1  Amp  OP  AMP 

Similar  to  National  LK0Q21 
General  purpose  oper- 
ational amplifier  in 
an  8-pin  T0-3  package. 
Capable  of  large  out- 
put currents.  Complete 
data  included. 

$4,50  each     5  for  $20.00 


NPN  T03  POWER 
TRANSISTORS 


%^ 


2TI3055:  PD-115W;  VCE-60V; 
HFE-50;   Ft-30K. 

EACH  $.90     10  for  $6.95 

410  (RCA)  200V- 10A 
EACH  $1.75  10  for  $15.00 


CD-2  COUNTER 

kit  ,^,,-irss 


This  kit  provides  a  highly  sophisti- 
cated display  section  Fredule  for 
clocks,  counters,  or  other  numerical 
displays.  Unit  is  .3"  x  4  3/3N  T  and 
requires  a  5V  power  source.  Kit  in- 
cludes 2-sided  PC  board  with  platsc- 
thrcugh  holes,  7490,  7475,  7447,  FXA 
0320:0,  complete  instructions,  and 
;''olex.  V;hea  ordering  please  specify 
sincle  dibits  cr  panels  of  up  to  10 
digits   Jwith  all   interconnects. ] 

COMPLETE  KIT     S7.S5  per  digit 


TTL 

7^00  .    .    .$  .16  74172. 

7*iHD0.    .    .  .lfl  7^73    . 

7401  ...  .16  ?4L73. 

7402  ...  .21  7^74    . 

7404  ...  .13  74H74. 
74H04.    ,    .  .30  7475    . 

7405  ...  .24  7475   , 

7406  ...  .25  74L7B. 
74DS  ...  .25  7M3D  . 
74HD8.  .  .  .30  7433  . 
74) a  ...  .18  7490  . 
74H1D.  .  .  ,3C  7492  . 
7411  ...  .*45  7493  . 
7417  ...  .35  7495  . 
7420  ...  .16  74L95. 
74L20.  .  .  .25  741Q7. 
74H20.  .  .  .13  74:10. 
74H2?.  ,  .  .50  74L23. 
7426  ...  .29  7^125. 
7433  ...  .16  741^5. 
74K30.  .  .  .3C  7415^. 
74LJ0.  .  .  .3t  74155. 
7^43    ...  .15  74L57. 

7441  ...  .39  74163. 

7442  ...  .50  74*.£l. 
7^47    ...  .S3  741-55. 

7443  .    .    .  .30  74:56. 

7450  ...  .16  74174. 
74H50,    .    .  Jfi)  74.77. 

7451  ...  .Io  74I7£. 
74^.51.  .  .  .25  74!g3. 
7453  ...  .16  74192. 
74L3^  .  .  .?>  74193. 
74L55.  .  .  .25  74197. 
7460  ...  .16  75491. 
74L71.  .  .  .23  75492. 
7472    .    .    .  M 


LINEARS 


KE555 

NE560 

NE565 

555S 

709 

7L0 

711 

739 

741 

748 

KA250O 

LM3O0 

LM501 

LM302 

LM305 

LM307 

LM50SA 

LM311 

LK370 

L>i3S0 

tm&\ 

9601 
9S02 
MCI  536 

CA30T13 

CA3D26 

CA3036 
CA30S1 

75^91 
75492 


DIP 


PRECISION  TJMER  MINI 
PHASE  LOCK  LOOP  DIP. 
PHASE  LOCK  LOOP  DIP.  .  . 
DUAL  741  OP  AMP  HIM  DIP 
POPULAR  OP  aW  TO- 5.  .  - 
VOLTAGE  COMPARATOR  DIP  . 
DUAL  VOLTAGE  COi^p.  DIP  , 
STEREO  AMPLIFIER  DIP  .  . 
OP  AMP  MINI  DIP  -  TO-5  . 

OP  AMP  T0-S 

HARRIS  OP  A^P  T0-5  .  .  . 
POSITIVE  DC  REGULATOR  TO- 5 
HI  PERF.  AMPL.  MIM-DTP.  . 
VOLTAGE  FOLLOWER  TO- 5.  .  . 
PRECISION  VOLT.  REGULATOR  TO-: 
OP  WP  TO-5  -  MINI -DIP  .  . 
PRECISION  OP  AHP  TO-5-  .  . 
VOLTAGE  COMPARATOR  MIM-DIP. 
AGC  AUDIO  AMP  DIP  -  TO-5  ^ 
7.   WATT  AUDIO  AMP  DIP  .  .  . 
LOW  NOISE  STEREO  W  DIP  . 
MDWSTABLE  MULTIVIBRATOR  DIP 

DUAL  9601 

HI  VOLTAGE  OP  AMP  TO-5 

2  TRANSISTORS  AND  A  DARLINGTON 

CONNECTED  PAIli  10-5 L 

TRANSISTOR  ARRAY  W/  2  INDEPEN- 
DENT DIFFERENTIAL  AMPLIFIERS    1. 
LOW  NOISE  DJAI.  HARL.  ARRAY  .  .   I. 
7  NPN  TRANSISTORS  WITH  COMMON 

EMITTER  OZW.    DIP ■■----   1- 

qjflD   $E&-'-?M7  DRIVER 1- 

tEX  DTGIT   DRIVER 1. 


CD-3  COUNTER  KIT 

This   tit   can   be  prograjTr-ed   to  count 
tc  sr.y  modulus:   2-9  for  one  kit,  1- 
99  ""or  two  kits,   stc.      Includes  all 
as  in  vD-3,  %  resistors,     3    diodes, 
but     without     the     7^75  cuad  latch. 
Per-ect   for  disnlays  of  seconds, 
T.-""r;tes>   hou^Sj   etc.    Full 
:r. st ructions    included, 
,4herr  ordering  olease  specify  sing's 
d fcfts  or  panels  of  uo  to  10  digits 
ftfith  all   interconnects!. 

SOMPLlETt  <-T     S6.25  per  dicit 


SPflGE  AGE 
CLOCK  KIT 


Instructions  A 
parts   -   12     or 
24   hour   forrr?,.t- 
Four  digit  clack  *it  includes  all 
Dart?   for  ;j-mlete  clac!::   3^'x  2': 
-F^D  70  readouts 
-HV5314  c!o:k  chip  i  all   tran- 
sistors, etc.  *1C  flc 
-extruded   alurrinuir  c^se          110- 3 J 
-cord  with  transformer  plug 


Money  back 
guarantee! 


Send  a  stamp  for  our  flyer  listing 
more  money-saving  bargains! 


Mail  orders  to 
P.O.  Eox  41773 
Sacramento,  CA 

95811 
Phone  (916)334-2161 


4811  Myrtle  Ave. 
Sacramento,  CA 


Orders  under  $7.0,0  add  Si. 00 
postage  and  handling.  Resi- 
dents of  Cal .  add  sales  tax. 
Orders  shipped  promptly.  S10 
minimum  on  C.O.D.s. 


BRBVLOn 

ELECTROniCS 


BankAmericaad 


Transistor  Sale!         i 

2N5964  -  HEPS0005,   NPN,   ISOV  ' 

; —  i 

Each  ISt     10  for  $1.00 

2N4248  -  HEP715,  PNPT  40V. 

Each  151  10  for  S1.Q0 


2N2222  -  NPN 


Each  204 
2N4400  HPH  Transistor: 
^CT^40V;  HFE-50;  Ft-200M. 

EACH  3  .15  10  FOR  $1.35 


1.8W,  40V 

10  for  $1.75 

T0-92 


CMOS 

C^-J21  EPW3  ?   &*  no^ »9 

C34J32  MM.  k   m  MOP? ?9 

O^D09  -=X  3urFER    1WERTER 59 

CDVDIO  ?JEX   S'JFFFR  ?JON  - 1 MVER  Tl  NG    .     .       .59 

CD4011   QJAD   2    DH  r^;D 29 

CD4012  &JAL   4    INPUT  NAND 23 

CD4Q15  CUAL  D   FLIP   FLOP 59 

CD*r015  DUAL  4  STAGf  SR  Wim  Sl/PQ    .    1.9S 

CD4016  QUAD  H I  LATERAL  SWITCH 69 

CD4019  QUAD  AND -OR  SHLECT 69 

CD4Q25  TRIPLE  3  IN  NAND 29 

CD4u2<+  7  STAGE  RIPPLE  COUNTER  .  .  .  1.50 

CD4025  TRIPLE  3  IN  NOR 5h 

CD4029  PRESETTABLE  UP/DOWN  BINARY/ 

DECADE  COUNTER  2.25 

CD4030  QUAD  EXCLUSIVE  OR 65 

CD4042  QUAD  CLOCKED  D  LATCH  .  .  .  .  1.5C 

7^C20     DUAL  li    IN  ^JAND  GATE 65 

7^042     ONE  OF  TEN  DECODER 2,00 
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NEW  REPEATER  ATLAS 

Hundreds  of  new  listings  .  .  .  listed  by  both 
location  and  frequency  .  .  .  dual  listing,  in- 
valuable for  your  car  ,  .  ,  find  those  repeaters 
as  you  iravel.  This  is  the  ONLY  complete  list 
of  repeaters  being  published.  Almost  3000 
repeaters  listed  in  this  issue  .  .  .  repeaters  from 
all  over  the  entire  world,  only  $1.95 


RE PERT EH 

RTLftS 
OF 
THE 
WORLD 


fjpig 


VHF  ANTENNA  HANDBOOK 

The  NEW  VHF  Antenna  Handbook  details 
the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ,  ,  , 
A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  tull  of 
complex  formulas  for 
Packed  with  fabulous 
can  build.  $4.95 


the   design    engineer, 
antenna   projects  you 


73  VERTICAL,  BEAM  AND  TRIANGLE 
ANTENNAS      by  Edward  M.  Noll  W3FQJ 

Describes  73  different  antennas  for  amateurs. 
Each  design  is  the  result  of  the  author's  own 
experiments:  each  has  actually  been  built  and 
air-tested.  Includes  appendices  covering  the 
construction  of  noise  bridges  and  antenna  line 
tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and 
standing-wave  ratios.  160  pages.  $5.50 


I'i 


■Jh 


7% 


Drjtole  an- 
Ldn^Wirel 


73  DIPOLE  AND  LONG-WIRE  ANTENNAS 
by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs, 
includes  dimensions,  configurations,  and  de- 
tailed construction  data  for  73  different 
antenna  types.  Appendices  describe  the  con- 
struction of  noise  bridges,  line  tuners,  and 
data  on  measuring  resonant  frequency, 
velocity  factor,  and  swr.  160  pages.  $4.95 


2M  FM  HANDBOOK 

Contains  almost  every  conceivable  circuit 
that  might  be  needed  for  use  with  a  repeater. 
All  circuits  explained  in  detail.  All  aspects 
covered,  from  the  operator  to  the  antenna. 
$5.95 


-- 
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Practical  Test  Instruments  You  Can  Build 

37  simple  test  instruments  you  can  make  — 
covers  VOMs,  VTVMs,  semiconductor  testing 
units,  dip  meters,  wattmeters,  and  just  about 
anything  else  you  might  need  around  the  test 
lab  and  ham  shack.  $4.95 


RF  AND  DIGITAL  TEST 
EQUIPMENT  YOU  CAN  BUILD 

RF  burst,  function,  square  wave  generators, 
variable  length  pulse  generators  —  100  kHz 
marker,  i-f  and  rf  sweep  generators,  audio  osc, 
af/rf  signal  injector,  146  M Hz  synthesizer,  digital 
readouts  for  counters,  several  counters,  prescaler, 
micro  wave  meter,  etc.  252  pages.  $5.95. 


WEATHER  SATELLITE  HANDBOOK 

Simple  equipment  and  methods  for 
getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors, 
facsimile  you  can  build,  tracking,  auto- 
matic control  (you  don't  even  have  to 
be  home).  Dr,  Taggart  WB8DOT  $4.95. 


IS 

m 
w 


SLOW    i 

SCAN    :' 

TELEVISION 

HANDBOOK 


@ 
® 
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IC  OP-AMP  COOKBOOK 

by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  is  great 
detail,  but  also  includes  over  250  practical 
circuit  applications,  liberally  illustrated. 
592  pages,  51/2  x  8/*,  soft  bound.  $12.95 


SSTV  HANDBOOK 

This  excellent  book  tells  all  about  it,  from 
its  history  and  basics  to  the  present  state  of 
the  art  techniques.  Contains  chapters  on 
circuits,  monitors,  cameras,  color  SSTV,  test 
equipment  and  much  more. 
Hardbound  $7    Softbound  $5 

HI  FASCINATING  WORLD  OF 
RADIO  COMMUNICATION 
Interesting    stories   of  the   history   of   radio 

pioneering  and  discovery.  Also  includes  the 
fundamentals  of  broadcast  band  DXing.  A 
must  for  every  radio  amateur.  $3-95. 

TEST  EQUIPMENT  LIBRARY 

A  four  volume  anthology  that_you  won't 
find  anywhere  for  three  times  the  price!  The 
editors,  c&  _73  present  a  complete  guide  to 
testing  that  is  both  basic  and  complete  and 
aimed  at  everyone  from  beginners  to  amateur 
Extras.  Everything  from  how  to  test  diodes  to 
frequency  counters.  Plus  a  cumulative  index 
...  all  in  73$  all  new  TEST  EQUIPMENT 
LIBRARY  Vol.  I  -  Vol.  IV. 

Vol.  I  —  Component  Testers  —  $4.95 
Vol.  M  —  Audio  Frequency  Testers  —  S4.95 
Vol.  Ill  —  Radio  Frequency  Testers  —  $4.95 
Vol.  IV  -  IC  Test  Equipment  -  $455 


1001  PRACTICAL  ELECTRONIC  CIRCUITS 

Tab's  new  1001  circuits  is  available  for  only 
$9.95  ppd.  The  next  time  you  want  a  circuit  for 
just  about  anything,  eat  your  heart  out  that  you 
didn't  send  for  this  book  the  first  time  you  read 
about  it.  You'd  better  order  the  book  right  away, 
before  they  run  out.  $9.95 


VHF      PROJECTS      FOR      AMATEUR      AND 
EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chapters  on 
operating  practices  and  getting  started  in  VHF, 
both  AM  and  FM,  f  of  lowed  by  58  chapters  on 
building  useful  test  equipment,  modifying  exist- 
ing and  surplus  gear.  $4.95 


73  MAGAZINE  •  PETERBOROUGH  NH  03458 
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BRAND  NEW!  DICTIONARY  $15.95 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over   5000  definitions  and   explanations   of    terms  and  concepts 
(704     pages)     relating     to     microprocessors,     microcomputers    and 
microcontrollers.   There   are  also   separate  appendices   on;   program- 
mable calculators;  math  and  statistics  defini- 
tions;   flowchart    symbols    and    techniques; 
binary       number      systems      and      switching 
theory;  symbol  charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL.  In  addition 
there       is      a       comprehensive       electronics/ 
^B^^^^H  computer       abbreviations      and       acronyms 

section. 

1^1  I 


MICROCOMPUTER 


Dictionary  SiGuide 


BASIC  .  .  ,  by  Bob  Afbrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. $4.95  pp. 


WHAT  TO  DO 

AFTER  YOU  HIT 

RETURN 


P.CCs  Fret  Book  of 
Computer  Games 


What  To  Do  After 
You  Hit  Return 
PCC's  first  book  of  computer 
games  ...  48  different  computer 
games  you  can  play  in  BASIC  .  .  . 
programs,  descriptions,  muchly 
illustrated.  Lunar  landing,  Ham- 
murabi, King,  Civil  2,  Qubic  5, 
Taxman,  Star  Trek,  Crash, 
Market,  etc.  $6.95  pp. 


«    B4SK      ar 
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101  GAMES  m  BASfC 
Okay  so  once  you  get  your 
computer  up  and  running  in 
BASIC,  then  what?  Then  you 
need  some  programs  in  BASIC, 
that's  what.  This  book  has  101 
games  for  you,  from  very  simple 
to  real  buggers.  You  get  the 
games,  a  description  of  the  games, 
the  listing  to  put  in  your  com- 
puter and  a  sample  run  to  show 
you  how  they  work.  Fun.  Any 
one  game  will  be  worth  more  than 
the  price  of  the  book  for  the  fun 
you  and  your  family  will  have 
with  it.  S7.50  postpaid, 

1976  BINDERS  —  Red  Binders  with  gold  lettering  keep  your 
1976  73's  safe  from  being  lost  or  damaged.  Each  binder  holds  12 
issues.  $6.00 

BACK  ISSUE  BUNDLE!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  &  projects.  Great  for  nostalgia  buffs.  20 
copies  (all  different)  for  $8.00. 

Software  &  Hardware  exposed 
to  the  core.  Written  for  the 
non-PhD  computer  hobbyist 
who  wants  to  know  what's  new. 
$2.00  each  at  newsstand, 
$15.00  for    1    year  subscription. 


kilobaud 


HOBBV 

cnmPLrrcflS 

RBE  HEF 


HOBBY  COMPUTERS  ARE 
HERE 

An  anthology  of  computer 
articles  from  73  —  a  must  if  you 
loan  articles  to  friends.  This  keeps 
the  easy  to  read  basic  information 
all  \n  one  place  for  quick  refer- 
ence. Only  $4.95 


Computer  Programming  Handbook 
.  .  .  Peter  Stark  K20AW 
A   complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 

examples  and  history  of  computers.  $8.95 


MY  COMPUTER  LIKES  ME 
. . .  when  I  speak  Basic  . .  .Afbrecht 
An  introduction  to  Basic  .  .  . 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go.  $2.00  pp. 


RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  ( R&sistor- Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  57=  x  8'A;  sottbound.  """''  $5.50 


TTL  COOKBOOK 

by  Donald  Lancaster  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer.  336 
pages;  5%  x  8%;  softbound.  $8.95 


Style  X  - 

8 Sack  type,  blue  svtetl/te 


vpn 


Style  W-  Slack  type,  blue  world 


IS  HERE! 


Get  some  you  can  be  proud  of...  and- save  money ! 

ONLY  $6  for  250,  $10  for  500,  $15  for  1,000,  and  $20  for 
2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost? 

The  world  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back.  DOMESTIC  ORDERS  ONLY 

Allow  4  to  6  weeks  for  delivery. 
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NOVICE 
$4.95 


AMATEUR  RADIO 
SBNEftAL 
CLASS 
UC£NSS 

study 

GUIDE 


GENERAL 
$5.95 


AMATEUR 
RABID 
ADTONCfcD 
CLASS 
LICENSE 
STUDY 
GUIDE 


ADVANCED 
$3.95 


EXTRA 
CLASS 
$4.95 


The  ONLY  Complete 
License  Study  Guides 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry,  73's  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams!  They  are  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know.  Many  amateurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


novice 

theory 
tapes 

Startling 
Learning 
Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it 
explained  on  these  tapes.  Three  tapes  of  theory  and  one  of  questions  and 
answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze 
through  your  exam. 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the 
complete  set  of  four  tapes  for  the  incredibly  low  price  of  ONLY  $15.95, 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading 
because  you  can  play  a  cassette  tape  over  and  over  in  your  spare  time  — 
even  while  you're  driving!  You  get  more  and  more  info  each  time  you  hear 
it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long 
tapes  give  you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily. 
You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to  you 
for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  your  tapes? 


f 



f   NOVICE  THEORY  TAPES    j 

mm 

E-# 

I 

ITT 

-t\     • 

NOVICE  THEORY  TAPES 

SET  OF  FOUR 

TAPES 

only  $15.95 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  is  the  begin- 
ning tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nec- 
essary punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous'  In  one 
hour  many  people  —  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6  WPM  This  Js  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
peopie  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memorizabie,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five.  Practice  this  one  dur- 
ing   lunch,    while    in    the    car, 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
F  CC  exam. 

14  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
will  be  at  ease  when  you  sit  ' 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over- 
come the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back  breaking  tape. 


21  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license,  it  is  so 
embarrassing  to  panic.out  just 
because  you.  didn't  prepare 
yourself  with  this  tape. 
'Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  4  for  $15,951  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  eise  could  sell  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add  25tf  per  tape  ordered. 

"TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  THE  FOLLOWING  LIST: ~ — 


a  Back  issues  l$8.00) 
a  Recent 
a  Mid-years 
n  Vintage 

□  Notice  Theory  Tapes  ($15,95) 

□  Code  Tapes 

□  5  WPM   ($4.95) 
D    6  WPM   ($4.95) 

□  14  WPM  ,($4.95) 

□  21  WPM   ($4.95) 

□  AJ!  four  lorSl  5,95 

□  Bumper  Stickers  —  5Qtf 
D  1976  73  Binders -$6.00 


DQSLs 

D  Style  W 
o  Style  X 

°    250(56.00} 

n    500  ($1 0,00} 

□  1000  ($15.00} 

Q  2000  ($20,001 

□  IC  Op-Amp  Cookbook  -  $12.95 
D  2M  FM  Handbook  -  S5.95 

□  73  Dipole  Antennas  -  $5.50 

□  73  Vertical  Beam  Antennas  -  $4.95 

□  1001  Circuits  -  $9.95 


O  Practical  Test  Instruments  -  $4.95 
O  Repeater  Atlas  -  $1 .95 
a  RF  and  Digital  Test  Equipment  -  $£ 
D  Fascinating  World  of 

Radio  Communication  —  $3.95 
asSTV  Handbook 

□  Soft  ($5.00} 
a  Hard  ($7.00) 

n  Study  Guides: 
o  Novice  -  $4,95 
O  General  -  $5.95 
o  Advanced  -  $3.95 

□  Extra  -  $4.95 


□  Test  Equipment  Library: 

D  Vol.  I  -  Component  Testers  -  $4.95 
D  Vol.  il  —  Audio  Frequency  Testers  —  $4.95 
D  Vol.  Ill  -  Radio  Frequency  Testers  -  $4.95 
□  Vol.  IV  -  IC  Test  Equipment  -  S4.95 
D  VHP  Antenna  Handbook  -  $4.95 

□  VHP  Projects -$4.95 

D  Weather  Satellite  Handtaook  -  $4.95 

D  KILOBAUD  -  1  year  subscription  -  $15.00 

D  BASIC -S4.95 

o  Computer  Programming  Handbook  —  $8,95 

O  Hobby  Computers  Are  Here!  —  $4.95 


n  Microcomputer  Dictionary  -  $15.95 

□  My  Computer  Likes  Me  -  $2.00 

□  RTL  Cookbook  -  $5.50 
QTTL  Cookbook -$$.95 

D  What  To  Do  After  You  Hit  Return 
-  $6.95 

□  101  BASIC  Computer  Games  -  $7,50 


H/76 


TOLL  FREE  Call  (800)  258-5473  or  (800)  251-6771 
Name 


Address. 


□  Cash  enclosed         D  Check  enclosed      □  Money  Order 
Bill:    □  American  Express  CJ  Bank  Americard 

O  Master  Charge 
"Credit  Card  #_ Interbank  # 


l_?|tY; 


State- 


-Zip. 


Expiration  Date . 


Signature 
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TOUCH  TONE  GENERATOR  &Y 
MOSTEK.    MK5G36N  produces  the 
dual -tone  mu I tj» Frequency  telephone 
dialing  signals  as  used  in  TT  phones 
and  auto  patches.     Uses  inexpensive 
crystal,  1   resisror  and  1  capacitor. 
Both  tones  ore  internally  mixed  and 
buffered  to  a  single  output    -  simple] 
Two  additional  output  switches  con 
control  timers,  transmitter,  mute  re- 
ceiver, enable  audio  amp,  etc.    Uses 
our  ChomerJcj  keyboard.    Comes  in  16  pin  plostic  DIP, 

MKSOSoN $8.95... Crystal  for  MK5086N SI  .90 

Specs  for  MK50S6N  80c. 

KJt  of  parts  including  etched  and  drilled  P.C.  board  and  one 

of  our  Chomeri  cs  keyboards Si  9 .  95 


MCI 4412  UNIVERSAL  MODEM  CHIP 
M04412   contains  a   complete   FSK  modulator  and  de-mod- 
ulator compatible  with   foreign  and   USA  communications  - 
(0-600  BPS) 
FEATURES: 

,  On   chip  crystal   oscillator 
.Echo  suppressor  disable   tone  generator 
.Originate  and   answer  modes 

.Simplex,    half-duplex,   and    Full   duplex  operation 
.On  chip  sine   wave 
.Modem  self  test  mode 
.Selectable  data   rates;   0-200 
0-300 
0-600 
.Single  supply 
VDD=4.75  to   I5VDC  -   FL  suffix 
VDD=4.75  to  6  VDC  -  VL  suffix 
TYPICAL  APPLICATIONS: 

.Stand   alone  -    low  speed  modems 
.Built  -   in   low  speed  modems 
.Remote  terminals,    accoustic   couplers 

MC1441 2FL S2B-99 

MC14412VL S21 .74 

6  pages  of  data .60 

Crystal   for  the  above $4.95 

MQ 44?1    BIT  RATE  GENERATOR. 
Single  chip   for  generating   selectable   Frequencies   For  equip- 
ment in  data  communications  such   os  TTY,    printers,   CRT  s 
or  microprocessors.     Generates  1 4  different  standard     bit 
rates  which   are  multipMed   under  external    control   to      IX, 
SX,    16X  or   64X  initial    value.      Operates   from  single   +5 

volt  supply.        MC14411 511.98 

4  pages  of  data ,,,..,...... » ....,,. ,     -  40 

Crystal    for  the   above $4,95 

REMOTE  CONTROL  TRANSMITTER.     MG4422P  is  a  22 
channel    ultra -sonic  remote   control   transmitter   LC,      CMOS 
uses  little  power  and  only  o  few  external   passive  compon- 
ents.  Applications   include  TV  receivers,   security  controls, 
toys,    industrial   controls  and   locks,    16  pin   DIP  plastic  pkg. 
MC14422P with  specs $11.10 


PRECISION  REFERENCE  AMP 

LH0070-1H  provides  a  precise   10. 0  volts   for  use   in   BCD   A 

to   D  converters  or  meter  calibrators.   Typical   initial   accuracy 

is    .3%  (t    .03V)  ,    Comes  In  TO-5  can. 

LH0070-1 H with  specs $5.35 


4  DIGIT  COUNTER,    MM74C926  is  a  4  digit  counter  with 
7  segment  output.    Carry  output  for  cascading  and   internal 
display  select  allows  outputting  of  counter  or  set  of 
Internal  latches.    3  to  6V operation.    Great  for  clocks, 
event  and  frequency  counters. 
MM74C926  -   with  spec  sheet £1 2.00 


3  DECADE  (fiCD)  COUNTER  CHIP 
MC14553BCP  consists  of  3  negative  edge  triggered 
synchronous  counters,  3  quad  latches  and  self  scan 
multiplexed  ,  TTL  compatible  outputs, 

MC14553BCP $8.72 

Spec  sheets S ,  60 


TELETYPE  CODE  CONVERSION  CHIP 

MM522Q&L  converts  5  level   Baudot  into  8  level  ASCII,    Use 

this  chip  to  make  your  old  TTY  tafk  to  your  new  computer. 

MM52206L $18.00 

Specs  For  the  above.....,., ,»,,.,,..  ,30 

MOS  TIME  BASE  KIT. 

Only  T11  X  1.5".  Input  5  to  15  VDC,  output  is  60H2 
square  wove  for  portable  ar  mobile  clacks.  PC  board  is 
drilled!  MTBK-60HZ $5.88 


aapoGaoni 


Says 


PROJECT  OFF  TO  A  SHAKY  START? 
GET  GOING   IN  THE   RIGHT  DIRECTION 
WITH   HELP  FROM TRI-TEK 


CLASS  B  AUDIO  DRIVERS 

MC3320Pand  MC3321Pare  pre  amps  and  drivers  for  class  B 

complementary  output  transistors.     Self  balancing  allows  for 

no  special   HP  E  matching  of  outpur  transistors. 

MC3320P  operates  up  to  30V, 

89db  gain S2.25 

MC3321  P  operates  up  to  14V, 

32db  gain Si  -98 

Specs  far  hoth 40c 


GOLD  CHIP 

Linear  Integrated  Circuits 

Brand  new  process  by  RCA  In  which  the  aluminum  metalizafion 
has  been  replaced  by  gold.    The  chip  is  then  hermetically  seal- 
ed.   What  this  means  to  you  Is  unprecedented  rel lability  and 
uniformity.     Plastic  ports  that  meet  mil  specs  11 
Tri-Tek  Is  proud  to  be  the  first  to  bring  this  new  level  of 
performance  to  you  at  SURPLUS  PRICES.    Why  hay  regrades?? 

CA301  A,,  improved, genera  I   purpose   op-amp,  8  pin  dip„59<; 

CA3G7.,  .Super  741    op-amp.   8  pin  dip .....52$ 

CA324..  .Compensated  quad  op-amp,    14  pin  dip $1,30 

CA339A.,  Low  offset  quad  comparator,  14  pin  dip... $1.59 
CA741C  Famous  genera!  purpose  op-amp,  8  pin  dip,,  45$ 
CA747C General    purpose  dual   op~amp,   14  pin  dip...   82$ 

CA74SC. Externally  compensated   741,    8  pin  dip 49$ 

CA 1458,  .General  purpose  dual  op-amp.  8  pin  dip,.,,,  69$ 
CA3401..Quad  single  supply  (5-T8V)  op  omp.    M  pin..  89$ 

Another  super  buy  from  RCA.   CA555  timer.   8  pin  dip,  59$ 


5  DECADE  COUNTER" 

MCT4534&CP  is  a  5  decade  real  time  counter  with  multiplexed 

BCD  outputs.     Can  be  cascaded  for  longer  counts.     Typically 

5MHZ  operation  at  15  Volts. 

CMOS  structure  for  low  power  consumption.  *,     ^ 

MC14S34BCP SI  1 .  25 


POWER  FET 

VMP]  Is  an  N  channel  MOS  FET  capable  of  switching  1  Amp 
in  5n Seconds.    Can  be  used  os  ftF  power  Amplifier  with 
power  gain  of  40 db  J 

VMP1 TO-3 $9.75 

Specs ,,,..,..... . .  60$. 


RCA  40673  dual  gate  MOS  FET $1.01 

2N  5485  N  channel  J  FET 69$ 

2N  5486  N  channel  JFET \ 69$ 


DATA  BOOKS  BY  NATIONAL  SEMICONDUCTOR 
DIGITAL.      Covers   TTL,    DTL,    Tri-State,    etc.     ;,,, 


$3.95 
LINEAR.      Covers  amplifiers,    pre-amps,    op-amps,    .,    $3.95 


LINEAR  APPLICATIONS.     Dozens  of  application  note;  and 


technical   briefs   covering  the   use   of  ap-amps,    regu tutors 

phase   locked   loops  and   audio  amps Vol   1  ,.-..    $3,25 

CMOS      Gates,    Flip    Flops,    registers,    functional  blocks    $3 
VOLTAGE  REGULATORS.     A  must  for  anyone  making  a 


power  supply.    Complete  theory   including   transformers, 

filters,   heat  sinks,   regulator,    etc $3.00 

MEMORY.      Information  on   MOS  and  Bipolar  memories 

RAMS,    ROMS,    PROMS  and  decoders/encoders $3.95 

INTERFACE,,     Covers  peripheral   drivers,    level  translators. 


line  driver/receivers,   memory  and  clock  drivers,   sense  amps 

display  driver  and  opto-couplers $3.95 

(Outside  U.S.,   add   postage   for   1  ,51b^ 

SPECIAL  FUNCTIONS  DATA  BOOK    contains  detailed 
information   for  specifying  and  applying  special   amplifiers, 
buffers,   clock  drivers,   analog  switches  and  D/A-A/D 

converter  products. ...... , $3 .  25 

AUDIO  HANDBOOK  contains  detailed  discussions, 
Including  complete  design  particulars,  covering  many 
areas  of  audio  with  real  world  design  examples. .  ,$3.25 


10  AMP  VOLTAGE  REGULATOR 

M  PCI  000  is  a  10  Amp  positive  voltage  regulator  adjustable 

from  2  to  35  VDC,    0.1%  line  and  load  regulation  with 

0.005%  per*C  temperature  stability.    Can  be  fold-back 

limited.    Here  Is  high  current,  high  power  with  minimum  ;. 

bother. 

MPC-1OD0 $74.85 

Specs  far  above :  r-. . .— .  .*,"",.,,".-,,. , 60$ 


NEW  NATIONAL  BOOK— LINEAR  APPLICATIONS  VOL  II 
Takes  up  where  Vol  I  left  you — AH  the  latest  linear  devices. 
Along  with  Vol  J  you  have  a  great  source  of  application 
data  on  the  most  widely  used  devices  as  well  as  new  types 
j  ust  appearing . , , , , , ,.,...........,  $3 ,  25 


INTRODUCTION  TO  MICRO  COMPUTERS 

New  book  from  OSBORNE, 

The  first  edition  of  this  classic  was  a  huge  success.    Now, 

due  to  the  growth  of  information  on  the  subject  Osborne  has 

expanded  the  work  Into  2  volumes.    Vol  1  covers  basic 

concepts.  Vol  II  discusses  real  world  micro  computers. 

IMC-002  Vol  1 $8.00 

IMC-002Vol  II .,...$$.00 


'NOTHER  NEW  BOOK  FROM  OSBORNE. 
"8080  PROGRAMMING  FOR  LOGIC  DESIGN"  explains 
haw  an  assembly  language  program   within  a  microcomputer 
system  can  replace  combinatorial  logic  — —  For  logic  de- 
signers, programmers  or  anyone  who  is  interested  in  real  and 
powerful  appti  cottons  of  the  ubiquitous  S0BO. 
PLD-4001 < $8 .  00 


tci-tek,  inc. 

6522  noRtn  43R0  avenue, 

qLen&Ale,  Arizona  85301 

phone  602  -  931-6949 


We  pay  shipping  on  all  orders  over  $10  US,  $15  foreign  in  US  funds.    Orders 
under  $i0,  please  add  $1  handling.    PJease  add  insurance.    Master  Charge 
and  Bank  America  cards  welcome,  ($20  minimum)    Telephone  orders  may  b* 
placed  HAM  to  5PM  daify,  Man  thru  Fri.    Call  602-93M528.    Check 
service  card  or  send  stomp  for  our  latest  flyers  packed  with  new  and  surplus 
electronic  components. 
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Carl  C,  Drumeller  W5JJ 
5284  N.  VI  53  St. 
Warr  Acres  OK   73122 


The 
Hellbox  All-Purpose  Keyer 

-keys,  mutes,  T/R...the  works 


There's  a  revival  of 
interest  in  constructing 
low  power  CW  transmitters. 
Low  power  does  not  neces- 
sarily have  to  equate  with 
crude  or  inconvenient  to 
operate.  Most  operators 
desire  automatic  antenna 
changeover,  and  most  would 
like  a  form  of  keying  that'll 
silence  the  receiver  while 
transmitting,  yet  quickly  and 
automatically  restore  the 
receiver  when  there's  a  pause 
in  keying.  As  a  bonus,  it's 
pieasing  to  have  the  oscillator 
stay  on  continuously  while 
the  receiver's  silenced,  and 
turn  off  when  youVe  sent 
that  dah-dit-dah  and  started 
listening. 

All      these     desirable 
characteristics     can     be 


incorporated  into  your 
transmitter  with  little  work 
and  very,  very  little  expense. 
In  fact,  most  of  the  needed 
parts  probably  are  collecting 
dust  in  your  "hellbox"  right 
now. 

Here's  what  you'll  need. 
Five  diodes  that'll  handle  20 
or  30  volts  and  a  couple 
hundred  miliiamperes.  A  pair 
of  electrolytic  capacitors,  at 
least  15  or  20  volts  and  the 
more  microfarads  the  better. 
Two  more  capacitors,  these 
35  or  40  volts,  one  of 
moderate  capacitance  and  the 
other  very  large  indeed.  A  dc 
relay  (maybe  you'll  need 
several  in  parallel  to  switch  all 
the  circuits  you're  planning) 
of  the  24  volt  "buck  a 
bushel"  variety  that  clutters 


up  every  hellbox;  check  it  out 
to  confirm  that  it'll  follow 
the  usual  pattern  of  pulling  in 
at  about  15  volts  and  not 
dropping  out  until  the  voltage 
is  reduced  to  around  ten 
volts.  You  might  have  to  buy 
that  one  big  capacitor,  but  al! 
the  other  items  should  be 
available  from  your  collection 
or  mooched  from  a  friend, 
one  who'll  thank  you  for 
reducing  his  inventory. 

Take  a  look  at  the 
schematic  wiring  diagram. 
Note  that  it  uses  6.3  volts 
from  a  filament  transformer," 
jacking  it  up  with  a 
rectifier  - 1  r  i  p  I  e  r .  The 
multi-contact  relay  can  be 
used  to  key  the  oscillator  ON-" 
and  hold  it  in  that  state  as 
long  as  you're  transmitting,  to 


OSCILLATOR   KEYING 


TRANSMITTER 


Fig.  1.  Relay,  multi-pole ,  double  throw>  with  a  coll  that  pulls  in  the  armature  at  1 5  volts  and 
has  a  10  volt  armature  dropout  point. 


transfer  the  antenna  from 
receiver  to  transmitter,  and  to 
silence  the  receiver.  Don't  try 
to  add  an  additional  function 
of  a  sidetone  keyer.  Better 
use  an  rf-powered  tone 
generator  for  that!  The 
hold-in  time  of  the  relay  is 
determined  by  the 
capacitance  of  the  output 
capacitor  working  in 
conjunction  with  the  dc 
resistance  of  the  relay. 
Because  of  this  latter  variable, 
it's  not  feasible  to  assign  a 
value  to  the  capacitor.  You'll 
have  to  experiment  until  you 
find  what  it  takes  to  hold  the 
relay  in  the  brief  period  that 
is  compatible  with  your 
operating  habits.  To  eliminate 
sparking  at  the  key  contacts 
(originating  from  the  keyer 
and  not  the  transmitter),  a 
low-value  resistor  (15-30 
Ohms)  is  used  in  series  with 
the  output  rectifier.  (The 
rectifier  serves  to  isolate  the 
keyer  from  the  keyed  stage.) 
Another  diode  isolates  the 
keyed  stage  from  the  keyer's 
voltage  supply. 

The  keyer  can  be  built  on 
a  small  piece  of  perfboard, 
small  enough  to  be  tucked 
away  \n  most  any  transmitter. 

The  use  of  this  keyer  will 
make  operation  of  a  simple 
transmitter  almost  as 
convenient  as  using  a 
sophisticated  transceiver.  It'll 
richly  repay  the  small  effort 
of  building  it  And,  besides, 
building  is  fun!  * 
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CLOCK  KIT 
♦22.95 


6  Digit  .33"  LED 
12  or  24  Hour 


The  nicest  looking,  most  durable,  most  RFI  proof  dock  on  the  market 
Features   include:   extruded  aluminum  case  in   5  colors,  Polaroid  iens  filter, 
Quality  PC  boards,  and  line  cord  transformer.  A  complete  kit  —  no  extras  required. 
Colors  available:  black,  gold,  silver,  blue,  bronze  (specify). 

Mobile  Version,  ,01%  accuracy,  12  V  dc $25.95 

Alarm  Version,  12  hr.  only $24.95 

Time  base  kit,  use  with  any  60  Hz  dock $4.95 


MINI-KITS 


FM  Wireless 

Mike  Kit 

$2.95 


Transmit    up     to 

300'    to  arty    FM 

broadcast    radio. 

Sensitive     mike     input     requires    crystal 

ceramic  or  dynamic  mike.    Runs  on  3  to 

9  V. 


LOW  COST 
CLOCK 


12/24  HOUR  6DJGIT 
LARGE  A"  DIGITS 


DC-4  includes  all  parts  and  switches,  does  not  include  PC  board,  case  or  transformer.  DC-4 
will  not  fit  in  case  as  shown  above.  Case  size  required,  3"  x  5"  x  4". 

PC  Board,  drilled  and  etched,  3"  x  4" $2.95 

Transformer,  line  cord  type,  1 2  V  ac    . 1 .98 

Transformer,  lug  mount  type,  12  V  ac    1.49 


LEDBLINKY  KIT 

A    great    attention    getter    which   alter- 
nately   flashes  2  Jumbo   LEDs.  Use  for 
name  badges,  buttons,  or  warning  type 
panel  lights.  Runs  on  3  to  9  volts. 
Complete  Kit  $2.95 

SIREN  KIT  A 

$2.95 


2  0  0  m  W 
audio  output. 
3-6V  opera- 
t  ion.  U  ses 
3-45  Ohm 
speaker. 


CALENDAR-ALARM-CLOCK, 6  DIGIT 


Features; 

•  6  Digits  .5"  high  LED 

•  12/24  hour  format 

•  Calendar,     keeps     track 
days  in  each  month 

•  7001  chip,  does  Stall) 


of 


•  Time  displayed  S  sec,  date  for  2  sec  or  time 
only,  date  upon  request 

•  True  24  hr.  alarm  with  snooze 

•  Radio  timer,  to  9  min,  59  sec. 

•  Battery  back-up,  on  chip  time  base 


TONE  DECODER  KIT 

.A  complete  tone  decoder  on  a  single 
pc  board.  Features  -  400  to  5000  Hz 
adjustable  frequency  range,  voltage  regu- 
lation, 567  IC.  Useful  for  Touchtone 
decoding,  tone  burst  detection,  FZK 
demod,  signaling,  etc.  Use  7  units  for  12 
button  touchtone  decoding. 
Complete  Kit,  TD-1  $4.95 


Kit  includes  alt  parts,  switches,  PC  board,  transformer  less  case,  size 
required,  approx.  3"  x  6"  x  5" 


$34.95 


30  WATT 


2  Meter 
Power  Amp 


600  MHz  PRESCALER 


The  famous  RE  class  C  power  amp  now 
available  mail  order!  Four  Watts  in  for  30 
Watts  out,  2  in  for  15  out,  1  in  for  8  out. 
Incredible  value,  complete  with  all  parts, 
instructions  and  details  on  T-R  relay.  Fully 
stable,  output  short  proof,  infinite  VSWR 
protected!  Case  not  included. 
Complete  Kit  $22.95 


$44.95  KIT 

assembled  .  .$5935 

Extend  the  range  of 

your  counter  to  600 

MHz.      Works     with 

most  any  counter.  Available  with  most  any 

counter.     Available    kit    or    assembled    and 

tested.  Specify  +10  or  +1  00  with  order. 


POWER-  SUPPLY  KIT  ±15  V, +5  V 

A  complete  bench  supply!  Dual  tracking 
regulator  provides  adjustable  i6  to  15 
Volts  at  100  mA,  while  a  stable  3 
terminal  regulator  produces  5  V~at  1 
Amp.  Novel  2  transformer  design 
permits,  110/220  V  operation.  Complete 
with  all  parts  except  case  and  cord. 
PS-3  Power  Supply  Kit  S14.95 


$2.95 


741  OP-AMP  SPECIAL  10  for  $2.00 

Take  advantage  of  a  special  one  time  deal  on  factory  prime  mini-dip  op-amps.  These 
were  house  numbered  for  Xerox  Corp.,  but  also  have  the  741  number  printed  on  them. 
This  is  the  LOWEST  price  in  the  USA? 


FERRITE  BEADS  with  info  and  specs  .', 15/$1 .00 

6  Hole  Bafun  Beads 5/Sl  .00 

SLIDE-POT-  10k  linear  taper 4/Sl  .00 

1000uf  15V  FILTER  CAP 5/S1 .00 

1000V,  2.5 A  DIODE    5/S1.00 


rarmaij  alasf  rnnias 

P.O.  Box  4072A,  Rochester  NY  14610 


IC  SOCKETS 

14  PIN .25  50/10.00 

16  PIN 30  50/12.50 

24  PIN 50  10/  4.50 

40  PIN 75  10/  7.00 


DECADE  COUNTER 

PARTS  KIT 

INCLUDES    *7490A  decade  counter 

•  7475  iatch 

•  7447  LED  driver 

•  LED  readout 

•  Current  limit  resistors 

Complete  with  instruction  and  details  on 
how  to  build  an  easy,  low  cost  freq. 
counter. 


INTEGRATED  CIRCUITS 


LM567 1 .75  MC1453 75 

LM565 75  MC4024 1 .95 

555 50  74107 35 

556 85  74143 3.50 

7490A  59  7805 99 

7447 85  309K 1.19 


SEND  25*  FOR  CATALOGUE 
FREE  WITH  ORDER 


Satisfaction  guaranteed  or 
money  refunded,  COD, 
add  $1.00.  Orders  under 
$10.00  add  $.75.  NY  resi- 
dents add  7%  tax. 
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Corrections 


"PROGRAMMABLE  CW  ID  UNIT" 
(October,  1976) 

Some  suggestions  in  conjunction 
with  the  "Programmable  CW  ID  Unit" 
published  in  the  October  issue  of  73 
Magazine  on  page  52:  It  has  been 
found  that  for  some  unknown  reason, 
the  switch  debouncer  circuit  will  not 
prevent  bounce  when  the  clock  is  fed 
from  IC1-11  as  shown.  The  fix,  if  the 
unit  you  build  has  this  problem,  is  to 
remove  the  wire  from  1C1-11  and 
move  it  to  IC4-10.  As  an  electronics 
engineer,  I  must  confess  i  don't  fully 
understand  why  the  debouncer 
doesn't  debounce  at  that  point,  or 
why  it  does  at  the  other  point,  which 
is  (logic-wise)  the  same,  but  if  you 
find  you  have  the  problem,  that's  the 
fix. 

Another  suggestion  is  to  change  the 
values  of  CI  and  R2.  As  shown, 
nothing  is  wrong,  but  the  .47  uF 
capacitor  is  an  awkward  value  forcing 
a  large  capacitor  or  an  electrolytic 
capacitor.  A  better  choice  is  to  replace 
C1  with  a  .05  uF  disc  ceramic,  and 
replace  R2  with  a  1  meg  variable 
resistor.  These  value  changes  give  the 
same  range  and  in  no  other  way  affect 
the  operation  of  the  circuit. 

There  are  no  other  known  errors  or 
problems  with  the  circuit  other  than 
that  my  mail  tells  me  that  many 
people  are  having  trouble  getting  the 
MC14562CP  shift  register.  This  IC 
may  be  obtained  from  me  for  $10,00 
including  shipping,  or  a  complete  set 
of  all  ICs  required  may  be  obtained 
for  $13.50. 

C.  Warren  Andreasen  WA6JMM 
Post  Office  Box  8306 
Van  NuysCA  91406 

"BAUDOT  TO  ASCII" 
[November,  1976} 
I  just  received  my  November  73, 
which  includes  my  Baudot  to  ASCII 
conversion  program.  And,  of  course,  I 
immediately  noticed  that  1  let  a  few 
errors  slip  by  when  I  reviewed  the 
proof  you  sent  me.  The  only  error 
likely  to  cause  any  problems  occurs  in 
line  440  of  the  program.  This  line 
should  be  corrected  to  read: 


"SIMPLE  GRAPHICS  TERMINAL" 
{September,  1976) 
Please  note  the  corrections  to  my 
article  as  shown  in  bold  on  the  accom- 
panying schematics.   In  addition,  the 


caption     for     Fig.     2     should     read 
"A1^A1G-pin7  to+15  V  ..." 

Steve  Ciarcia 
Glastonbury  CT 


Fig,  h  (page  117) 


Fig.  2.  (page  1 18) 


00440  0831  85  80  BITA 
bit  7  set? 


$80  test 


Am 


Of  course,  I  corrected  the  error 
when  I  first  ran  the  program  —  but 
forgot  about  it  when  running  off  the 
copy  to  send  to  you.  Naturally,  a 
programmer  with  several  months 
experience  and  a  thorough  knowledge 
of  the  program  would  immediately 
spot  the  error. 

My  check  for  a  charter  subscription 
to  Kilobaud  is  enclosed.  Sounds  like  a 
good  place  for  me  to  share  some  of 
my  happy  experiences  with  my 
SWTPC  system  (and  maybe  a  few  of 
the  frustrating  moments  too!). 

Mark  Borgerson 
CorvallisOR 


1. 
J 


Fig.  3.  (page  118} 


•n  i*  cu  ctXDin 
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"THES38  IS  NOT  DEAD  I" 
(November,  1976) 
There's  apparently  an  error  in  one 
of  my  circuits  ("The  S38  Is  Not 
Dead!",  November,  1976,  Fig.  1,  page 
88).  A  dropping  resistor  (18k  ft,  1  W) 
was  left  out,  between  the  +100  V  bus 
and  the  cathode  of  the  33  volt  zener 
diode. 

Hank  Olson  W6GXN 
Menlo  Park  CA 

"ASCII/BAUDOT  WITH  A  PROM" 
(June,  1976) 

To  builders  of  the  BAC-2  Saudot- 
ASCH  converter:  The  purpose  of  this 
letter  is  to  document  ail  the  known 
"bugs." 

1.  Pin  1  of  U8  goes  to  pin  10  rather 
than  pin  14.  This  sets  up  a  start  bit  by 
pre-clearing  the  7474  to  a  zero.  This 
was  a  bug  in  the  TTL  Cookbook  by 
Lancaster  that  I  garbled  in  drawing 
my  diagram  (I  had  found  it  in  my 
original  unit). 


2.  B4,  B5,  and  B6  go  to  pins  5,  6,  7 
on  U6  (8223),  rather  than  pins  4,  5, 
and  6. 

3.  In  Fig.  4,  B5  goes  to  pin  12  (not 
11)  and  B6  goes  to  pin  71  (not  12). 

Since  the  article  was  published,  an 
outfit  came  out  with  a  board  to 
convert  the  CT-1024  (TVT-2)  to  a  64 
character  line  (stiil  16  lines  down  the 
page).  It  really  works  well  on  my  unit 
and  improves  the  performance 
tremendously.  They  want  $5  for  a 
small  board  and  you  supply  a  74193, 
7485,  7404,  and  7400,  and  a  .1  uF 
cap.  It  takes  about  2  hours  to  install 
the  modification.  The  address  is: 
Digital  Designs,  Box  4241,  Victoria 
TX  77901. 

They  also  have  the  circuitry  worked 
out  to  add  scrolling,  but  stated  they 
were  not  sure  if  people  were  inter- 
ested. The  board  for  this  would  sell 
for  about  Si  6.  Jf  you  are  interested, 
please  let  them  know  so  that  they 
decide  to  go  into  production  (I  want 


one  too!!). 

Hope  this  is  of  some  help  and  that 

your  unit  is  working  for  you.  Please 

send  an  SASE,  which  I'll  keep  on  file 

if  any  other  developments  come  up. 

Dave  Guthrie  WSLNY 

2956  London  Wall 

Bloomfield  Ml  48013 


NEW  PRODUCTS:  EICO  DLP-6 
(December,  1976) 

My  apologies  for  having  neglected 
to  include  the  accompanying  Inter- 
pretation of  Indicators  table  with  my 
review  of  the  EICO  DLP-6. 

Dr.  Jack  W.  Crenshaw 
Huntsville  AL 


Indicators 

Meaning 

High 

Low 

Pulse 

Off 

Off 

Off 

Open  Circuit 

Off 

On 

Off 

Dc  Logic  Low 

On 

Off 

Off 

Dc  Logic  High 

Off 

On 

On 

Low  with  short,  regular  high  pulses 
(more  frequent  than  4  Hz) 

On 

Off 

On 

High  with  short  low  pulses 

On 

On 

On 

Square  or  rectangular  waves  (Relative 
brightness  of  high  and  low  indicators 
gives  a  rough  measure  of  duty  cycle) 

On 

Flashing 

Flashing 

Logic  high  with  intermittent  low 
pulses  (If  pulses  are  less  than  about 
Itns,  flashing  of  low  indicator  will  be 
invisible) 

Flashing 

On 

Flashing 

Logic  low  with  intermittent  high 
pulses 

AMSAT 


AMSAT-OSCAR  6  AND  7 
ORBITAL  DATA  CALENDAR 

In  cooperation  with  AMSAT,  Skip 
Reymann  W6PAJ  has  published  an 
i  m  p  roved  AMSAT-OSCA  R  or  bitaj 
data  calendar  containing  all  orbits  for 
1977  for  both  AMSAT-OSCAR  6  and 
AMSAT-OSCAR  7.  Designed  so  that  it 
may  be  hung  on  the  wall,  the  calendar 
includes  information  on  the  operating 
schedules  and  frequencies  for  both 
spacecraft,  and  also  the  telemetry 
decoding  equations.  Also  included  is 
step-by-step  information  on  how  to 
determine  times  of  passage  of  the  two 
satellites. 

The  orbital  calendar  is  available 
postpaid  for  $5.00  U.S.  funds  or  30 
I  RCs  ($3.00  to  AMSAT  members,  and 
free  to  AMSAT  Life  Members).  Over- 
seas orders  will  be  airmailed.  Orders 
and  payments  should  be  made  to  Skip 
Reymann  W6PAJ,  P.O.  Box  374,  San 
Dimas  CA  91773.  Please  include  a 
gummed,    self -addressed    label    with 


your  order  to  speed  up  processing. 

Proceeds  from  the  orbital  calendar 
benefit  AMSAT, 

SCHEDULE  CHANGE 
Effective  October  3,  1976,  all  GMT 
Sunday  descending  node  (south- 
bound) passes  of  AMSAT-OSCAR  6 
have  been  considered  as  on  passes. 
The  transponder  will  be  turned  on  by 
AMSAT  telecommand  stations  when- 
ever possible  so  these  orbits  can  be 
used  for  two-way  communications. 
The  reason  for  adding  these  additional 
passes  is  because  the  satellite's  orbit  is 
such  that  AO-6  is  in  total  sunlight 
according  to  NOR  AD  tracking  data. 
Our  telemetry  from  AO-6  indicates 
that  the  temperature  on  board  is  still 
rising  and  is  almost  at  a  peak  which 
would  confirm  the  NO  RAD  data. 
Because  of  this,  it  is  necessary  to  keep 
the  transponder  on  for  additional 
orbits  to  help  keep  the  battery  from 
overcharging  and  thus  overheating. 
Even  though  the  satellite  will  be  in 


total  sunlight  for  a  number  of  months 
to  come,  it  can't  be  left  on  all  the 
time  since  the  solar  arrays  canJt  pro- 
vide all  the  power  required  to  run  the 
transponder.  The  battery  must  pro- 
vide the  balance  of  the  power  re- 
quired, and  can't  do  this  if  it  is  not 
allowed  to  be  recharged  on  a  regular 
basis.  This  is  the  reason  for -the 
scheduled  off  days. 

The    new    schedule    for    AMSAT- 
OSCAR  6  is:  The  transponder  will  be 


turned  on  for  two-way  communica- 
tions by  users  on  all  ascending  node 
passes  on  Mondays,  Thursdays  and 
Saturdays  and  for  all  descending  node 
passes  on  Sundays,  GMT.  This  sched- 
ule of  on  orbits  will  remain  in  effect 
until  further  notice.  Jf  the  battery 
voitage  drops  below  a  certain  point  (a 
telemetry  channel  3A  count  of  52), 
the  AMSAT  telecommand  stations 
have  been  instructed  to  turn  the  trans- 
ponder off  immediately. 


I4SN  (feft)  and  DJ4ZC  {right}  inspect  a  mods/  of  the  frame  for  the  Phase  Hi 
spacecraft  at  a  recent  A  MSA  T meeting  held  at  Greenbeit,  Maryland. 


Same  day  shipment 

First  line  parts  only.  Factory 
tested.  Guaranteed  money 
back.  Quality  IC's  and  other 
components  at  factory  prices. 

INTEGRATED  CIRCUITS 


O.  Box  4430M  Santa  Clara,  CA  95054 

(408)  988-1640 

TERMS:  $5.00  min.  order  U.S.  funds 

.,  CaJif.  residents  add  6%  tax, 

FREE:  Send  for  your  copy  of 
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33  ftJflSM  CA  500   1  35- 


rWEKDPHDGESSOfl  KIT 
Siijnellts 

siaofflKTioacA  " 

52-.34.ffl  etliri 

JUS!  51 OD  03 
INU.UDES-  Z-2t  "-M 
■i-3002  MJF114 

1-3001  2-fill 

i-wsiia    mi« 

6KOIPF0M.  ncK 


KlttHKr   Incl      IfM 


*  (IgH,  7  funrtfan 
ilop4iaWi,Tlinjr,  new 

Baarj  ifjnlsitiit 

jet  only,  S1  00 

BESISTOflS 

V  w  i"i  in  quanWies 


OJWP7    CA    600  2  75     Earner  H«ll£ 
C640  Di 


?. 

:      ■ 

WIT978 
M0T9B 


Dual     CC 
2  40      5052-7340  A  50 

?  ?5      CRYSTALS 


10  MM  J 
1  20  1B  MHi 
275      ?0  MH! 


C0P1BL.    J 

Users  r  .    ill 

: 


7  SD         li)c     5p 
33  00 

39.00     6D  Hz  Grptol  Tlma 
IPJ5     BasaHJt.: 

S  QQ     AH  pant  lfl< 
board  and  in 


Not  a  Cheap 
Clock  Kit  $17.45 

Includes  everything 
except  case. 
£-PC  boards.  6-. 50  LEO 
Displays.  5314  clock 
chip  transformer,  all 
components  and  full 
instructions. 


IC  UPDATE 
MASTER  MANUAL 

Complete  IC  data  from 
all  Manufacturers.  14.000 
cross  references.  $30,00 
with  update  service, 
Ljrnited  quantities  available 
For  postage  add  S2.0O, 
Foreign,  S6.00 


Miles  Per  Gallon 
Circuit 

Digital  Flow  Sensor  $29.50 
Speed  Transducer  $  3.00 
(Specify  car  make  and  year) 
CMOS  Rate  Multipliers  S19.95 
2-  .50  in.  Displays  $  2.50 
Includes  Circuit  Description 
PC  Board  not  included. 
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ANNOUNCES  THE 


FAIRCHI 


SOLID  STATE 


TECHNOLOGY  KIT 


•  FOR  THE  EXPERIMENTER  WITH  TASTE  FOR  "STATE  OF  THE  ART"  PRODUCTS 

•  COMPLETE  SPECIFICATIONS  ARE  PRINTED  ON  THE  BACK  OF  EACH  TECHNOLOGY  KIT 


FTK0020 


FTK0020 


-k  »-  ■  ..UJITJ 

BUUI>  STATE 


HHMOLOGY 
KIT 


i*'^zm4  ™  ~i  "!"~"'.T™r  ■-  l-m  ■^/^.-"■iTr 


•  -rfr. ■•■■■■  ■■"■■■■ 

*  m-i^tM  uj>i  in   ■  «.■!.■-■ 


*  s-iw  >••■  Irt   .i-L-t-il  !*»■  h  I  hM-**-f   ivr-  ■■■■ 

m  iin'rii'ibiv'i'r     '     ■  > 

«     I.. I.      U  lll<    I-  .  -   «      I    ..I.'       IHMi        ii.i»nnlil 

.  ■,,■!-   l.i-   -    ..-..-.v...-.     .        ■ 


FTK0106 

J3Ol.ll>  ::i.\Ti: 

TECHNOLOGY  KIT 

automobile  clock 

^AIRCHILD 


AH$Q\[fl  •  • 


?rNi.i'»rMtriCirrf 


TtNbTDLfD  Lr-MHU 


TECHNOLOGY  BY 


CARD  FRONT 


CARD  BACK 


CARD  FRONT 


DIGITS 

FTK0001           0.5"  High  Common  Cathode  Digit  $1.00 

FTK0002          0.5"  High  Common  Anode  Digit  1.00 

FTK0003        .357"  High  Common  Cathode  Digit  .75 

FTK0004          0.8"  High  Common  Cathode  Digit  2.00 

FTK0005        -  0.8"  High  Common  Anode  Digit  2.00 


0.8"  HIGH  DISPLAY  ARRAYS 

FTK001 0  1 2  Hour,  31/2  Digit  Clock  Display  7.00 

FTK001 1  24  Hour,  4  Digit  Clock  Display  8.00 


LED  LAMPS 

FTK0020         10  Red  LED  Lamps  1.00 

FTK0021  5  Mixed  Colored  LED  Lamps  1.00 

FTK0022  10  LED  Mounting  Clips  1.00 

FTK0023  5  Three  Piece  LED  Mounting  Adapters  1 .00 


PHOTO  TRANSISTORS 

FTK0030  5  Flat  Lens  Photo  Transistors 

FTK0031  5  Round  Lens  Photo  Transistors 

FTK0032  3  Flat  Lens  Photo  Darlingtons 

FTK0033  3  Round  Lens  Photo  Darfingtons 


1.00 
1.00 
1.00 
1.00 


PHOTO  ARRAYS 

FTK0040  9-Element  Tape  Reader  Array 

FTK0041  1 2-Element  Ca*d  Reader  Array 

FTK0042  Reflective  Opto  Coupler 


16.00 

24.00 
4.00 


COUPLERS 

FTK0050  3  Genera]  Purpose  Opto  Couplers 

FTK0051  Darlington  Op-ta Coupler 


1.00 
TOO 


MPS  CLOCK  CIRCUITS 

FTK0400         Digital  Clock/Calendar  Circuit  7.00 

(FCM7001) 
FTK0401  Digital  Clock/Calendar  with  BCD  7.00 

Outputs  (FCM70021 
FTK0402  Direct  Drive  Digital  Clock  Circuit  5.00 

with  AC  Output  (FCM3817A) 
FTK0403         Direct  Drive  Digital  Clock  Circuit  5.00 

with  DC  Output  (FCIV13817D) 

FTK0405  Direct  Drive  Digital  Clock/Calendar  6.00 

Circuit  {FCM701 5) 


FTK0106 


KITS 

Automobile  Clock  Kit 


40.00 


«  THESE  PRODUCTS  ARE 
PACKAGED  FOR 
OUTSTANDING  WALL 
DISPLAY  APPEARANCE 


FULL 


FAIRCHILD 


PRODUCT  LINE 
TO  FOLLOW 


Satisfaction  Guaranteed.  $5,00  Min.  Order.  U.S.  Funds. 

California  Residents  —  Add  6%  Sales  Tax 

Send  a  24#  Stamp  (postage)  for  a  Free  1977  Catalog 

1021 -A  HOWARD  AVE.,  SAN  CARLOS,  CA.  94070 
PHONE  ORDERS  WELCOME  —  (415)  592-8097 


•  DEALER'S  AND  WHOLE- 
SALER'S INQUIRIES 
INVITED  —  PRICE 
LIST  AVAILABLE. 

•  BUY  WITH  PRIDE  THE 
PRODUCTS  BUILT  BY 
THE  INDUSTRY'S 

LEADER  -FAIRCHILD 


(Wh 7400N  1"^B 


SN740ON 
SN7401N 
SN7402N 
SN7403N 
SN74&W 
SH7495X 
SN7405N 
SNW7K 
SN7«BN 


SW7410N 

SN74U*, 

SUMftM 
SJW52?. 
$Ji7423.S' 
SS7«i5J 
SH742€:N 

S"i74>7N 

SN7*?9N 

stttiu 

S*7432S 
£K7*37M 
S«74i3N 
$\74J3N 

syrapf 

SN744'\ 

SK7i<5\ 

SK744EN 
SJJ74S3* 


27 


SN7-15W 

SN746QN 
SN7470N 
SN74TCN 

5NM73N 
£N?474N 
SN/475N 
5K7475N 

!W4iWi 
:'  ■■?* 
.  .  '  '*N 

SN7«iS 

sv;***?; 
S-<;45&\ 

S*  749  IN 

ss7*y% 

S?i7-»*JW 
SN7456H 


4.W 


SX741 54N 
SN7J155U 

5N7415SN 
SK7J157S' 
SN74160N 

mrmn 

SW*1B3N 
EN74164N 
SN7416SM 
SN74155N 
SS741c7.\ 
SN7417GN 
5*i74l72« 
SV74173N 
Sl:?il*4V 
SV7i17Sfc 
S?Jil?£% 
8*7*1 73* 

EW4131N 
SS741621; 

SKfclS:1. 
SS741WN 
SN741S7\ 

t¥74l8£N 
9*T*«* 
SN74191N 
EWT419?N 


£',74IC-C'. 

Si            £\:4l07;i  .39 

if             ;V-11?1!4  ?5 

2-'            iL:,741?2?Hl  # 

2S            Sft;il?5N  .30 

IE             $\M12£U  60 

H           Swr4i3SN  i. eg 

?S            S*t74*4lll  l.tf 

*TS           SO*  WW  4  CO 

75            SNJ4l45m  fl.M 

SI            S*l'4\tVi  ±  S) 

■^         swan  • ;; 

79            SV4147.S  2.35 

3)            SW4T4SN  3  00 

.27           5V<1S0h  1.00 

.20            SNT4153X  a? 
MANY  OTHERS  AVAILABLE  CN  REQUEST 
20^  Discount  far  ICO  Com6ir.ec  7400's 


:V4>iN 

9fWWI 
L-.  4197N 
1li"4i93N 
StatUf 

5V7423iN 
5H7-1357N 


25 


CCl.CQ-3 

cww 

CWC02 

CEHC06 
CO4007 

cwtra 

CO4011 
CD4012 
CC4013 

CD401S 
CD4017 
CD4GI9 
CO4320 
CO4022 
CO4023 
CD4024 
C04025 
CO4027 
C'D402fl 
CD4025 

LM301H 

LM3D1CN 
LM302H 
LM304H 

LM3D5H 
LM307CN 
LM300H 
LM3D3CN 
LM3D9H 

LM310CN 

LM311H 

IM31IN 

LMS1SCN 

LM319V 

LK£0<-5 

LM3WKSJ     l.iS 

LM32M-12      1.35 

LH52lIK-15      1  35 

lMtfDT-5        1  ft 

LMj?3T-5.? 

LMSJ3T1? 

lM3J3T-1£ 
LK3MT-1E 
U*3£0T-^ 

LM323<-S 

LM340S-5 
LVjJ    '  4 

LV34W-IJ 

L'iS' ,  ■  ;j 

LM3«-  13 
Dft«K-£4 
LUS#I4 

LV340I-E 
LUiiOT  12 

L«V->:  II 
LWJ^5Ti4 
LKSW 

!_■•■.  new 


CMOS 

CD40J0  2Ab 

COtM?  1,90 

CC4W4  1 .50 

C0W.6  3.51 

CLW047  J.7S 

004(149  79 

CHIOSO  79 

CD4053  2.SS 

CH4060  3.25 

CD40C6  1.75 

CD4069  .45 
CD4071 
CD40S1 
CD4511 
CD4510 

7.1cbON 
7^C02M 


2.50 
3,00 


7^04  ri 
74C1QK 
74C2CN 
7^C30N 
74C42N 
7<C73  N 
74C74 
7iC9CN 
74CU5M 
?4C107fJ 

new 

74C154 
74C157 
ftCI  BO 
71C161 
7^.Ct63 
74C164 
7C173 
74C193 
7^105 

MCI  401  e 


3  25 

3.00 
3  ?5 
2-60 
2.75 
2.75 
4.50 


1f5 

-SO 

90 

1.50 

1.3D 
1.35 


1  75 


LINEAR 


i  » 


i  7* 


too 


LM370N 
I.M373N 
UA377N 
Lf^l3S0N 
LM390CN 
LW.3J1N 
LM3S2N 
NK501K 
M^IOA 
WS1H 
NFS3CT 

ntpn 

!j;550V 

NES55V 
1^5606 
KE5«1F 
)ir5S?E 

M:5&5N 


L!*."-"M 
LV7«*l 

L-     If* 


LV74lt4N 
IV7^7H 

LM7«H 
LVr4B<. 
LMI^N 
till  204  N 


1.1.5 

3.25 
4.00 


LM1310N 

LW1S51N 

LM1414N 

LM14&GC 

LM1496N 

LW15MV 

LM2H1N 

LM2901N 

LW3065N 

LM39O0« 

UH3305N 

LM3E  ■ 

LWSS  -iN 


Lf'"^5S  t.£ 

K"3#B  4.9 

U¥:S45Q  -^ 

7H0QI  3 

7MS2CN  a 

TMiSCN  ,3 

7MS4CN  ,3 

T-AV.Vi  7 

"W2CH  .3 

TJ-W'CN  .5 

HCJl  UKEAH 

0^2013  21 

CijiE2  2^ 

CA30S5  2i 

:*»:«  1  a 

:A3to*  3.2 

C«i60  3.2 

CA303C  3 

C*3tttl  2.0 

CA333J  20 

U;js6  .5 

C^:53  3i 

CW-23  fc.1 

CA2T30  15 

CW1«  1.2 

CAMO0  1.7 

RC4194  5.9 


7-iLSM 
?« 

74L£:3 

the-:  3 

7JL;i5 
MI543 
:iL5l3 
MStf 

74LS20 
74LS;« 
74LS27 
741S2& 
74LS3D 
74L533 
7iL&lO 
741551 
74LSS5 
74LS73 


;74LS00  ttl;: 


i«'^S123       J  .35 


-.'  n 


HL5cS 

i4Li» 

wis* 

74LS92 

T4LSW 

74LS95 

74LS*£ 

7.JLST&7 

74l.Sit>9 

74L5112 

74LS132 

74 LSI 36 

74LS130 


65 

1  89 


7^' 
TiU-'C 

7j .:  • 
?<::.-.  i 

7-     '^ITs 

74L5tBl 

71L3191 
74LSI& 
74LS195 
7«LSW 
7415*35 
74L5257 
7Jt'S2M 
74L5279 
7JLSS7JL 


DATA  HANDBOOKS 
7400  Pin-out  &  Oeseripiiofi  0f  6400^7400  ICS  $2.95 
CMOS  Pif)-out  a  Ooscrlption  ot  40OO  Series  ICS  $2.95 
Linflflr  Pin-out  a  Functional  o^crlption  $2.95 

ALL  THREE  HANDS0OKS$6.95 


100PERSTHIP     M0LEXPINS 

1  mended  lor  use  as  in  inexpcnsvve  substitute  for  1C 
sockets.  Also  period  fOT  use  as  board  connectors 
1  and  In  subassemblies. 


CONSUMER  ELECTRONICS 


PONG 
SUPER  PONG 


SINGLE 
GAME 


4  GAMES 
IW  ONE 


$55.00 
$79.95 


PONG 


GAMES  INCLUDED  IN  SUPER  PONG  ARE: 

*  PONG  .  CATCH 

•  SUPER  PONG       •  HANDBALL 

FEATURES  OF  PONG  A^DSUPEF  PONG 

i   K-Trrrfla1  speed  v  Aliens  hera.; 

5t:  arr,-size5t:KV 
I   3w  m<Ji  .-  .-.itror  T?;sl*!i'.:,  Jtf*    '",       .■■■ij:jibI 


:  *-.ii  tt'*' 


.  &Ve 


WfSufbe 


Hoc te  up  i  n j  y  O  a.1?/  r  :Cz  "jJ? ,  ^  »n  *.  »*  ,.'v      ■- 

AG  Adapiof  (Elimrjlea    *uerit^ 


125"  di J. 


DISCRETE  LEDS 


»C2J 

ir^5 

XC2£ 


Sffl 

XCKt 

H 

*vs: 

>C£26 

Q'rec 

*^1 

*£525 

*i""0* 

*S' 

■>£*££ 

:;l-;? 

4,3 1 

XC575 

'^.a- 

DISPLAY  LEDS 


MAN  7Y 
VAN  11 

MAN  72 
MAM  74 
MAN8Z 
MANS4 


PDUHfTT 
inr:r  A.~al- 
5  <  7  Ctt  Main 

C«TnT(J-  t-JCii 
Ccmmar  A::r^E-.]re£n 
Ccrrmar  a^r-.r-iw 


Com.xo.i  A-  ry  ik 
Camcnan  *'■:.*■ 
Comnaj;  fjinade 
Campion  Anode -yeilaw 
Comnmn  CaVto;' 


□  L  3J5 
F:JD73 
ff,'0503 


Conrrcn  ^    ■    ■ 

COTfTiCf.  C^ftMl 

Ccnixr.  ftrj* 
C4WH  iVWE 

Cxtwvc  ;?-*v« 

CpTimon  CalhnCE 
Co.Timon  CatfiadE 
Common  Ann-Je 


IC  SOLDERTAIL  —  LOW  PROFILE  (TIM)  SOCKETS 


a  pin 
14  pin 
16  pm 


14  pm 
16  pin 
la-pin 
24  pm 


8  pin 
14  pin 

t&pin 


I0p:n 
14  pin 


■«  SOLDERTAIL  STANDARD  (TIN) 


24  pin 
?&  pin 

36  pin 
40  pin 


SOLDERTAIL  STANDARD  (GOLD) 


WIRE  WRAP  SOCKETS  (GOLD)  LEVEL  #3 

24  pin 


MUM 

©j  was  whs  nrro 

© 
© 
© 


IINB  JlTFfClDwni 

Ma  Dimtntttiui "' 


WIRE  WRAP  TOOL  Z^^wZ  $5.95  ea. 


f       fl)   Mirrw-.i    unci.! 


(Vj   n.ttMwhi«ioko: 


f 


^ 

V  ? 


WJRE  WRAP  WIRE 

-25  ft.  min- -S2.10       50ft.-S?.75        lOOtt.  -  S3.50       lOCOft, 
SPECIFY  COLOR  -Wnte  -  Ydlcw  -  R«1  -  Green  -  Blue  -  Mart 


50  PCS.  RESISTOR  ASSORTMENTS    $1.75    PER  ASST. 


ASST.  1 
ASST.  2 
ASST.  3 
ASST.  4 
ASST.  5 
ASST.  5 
ASST.  7 


:0  C«M 

6&  Cr.M 
1iS  Oh1,' 
470  Cl-V 


:nv.    ic:  c-'M    ;?:  o-" 

.-.^    :-fji>W    £30  C"l 


5Ji       BLIC 
5  M.       S6« 

Su.    KCt 

tv 
Sea.    2  7M 


1  ?V 
3.3/J 


2ZV 


1/i  WAH  J:.  5C  PCS. 
t/4  W*.TT  5^i  =  5S  PCS. 
l.'i  WATT  5^,  -  50  PCS. 
Mi  WATT  S"-.  50  PCS. 
V4  WATTi<!i  =  51  PCS. 
t^J  WATT  5^  =  50  PCS, 
1/4  WATT  5%  =  MFCS. 


ASST.  8R    Includes  Resistor  Assortments  1  -7  (350  PCS . )  $10,95  6a, 


XR-22C6KA  Kit 


TIMERS 
XR-55SCP      ?  .59 

Sfi-aaiP       1 55 

XR-S56CP  1.55 
XR-25SSCP  3.20 
XH-2240CP      3.2a 


$17.95 


EXAR 


XR-2260KB  Kit 


S27.95 


PHASE  LOCKED  LOOPS       WAVEFORM  6EMEfl«.T0li&         STEREO  DECO0EHS         MISCELLANEOUS 


XR-21Q 
>R-215 
XR-S67CP 
XR-S67CT 


Xn-205 

&6CP     4  i$ 

Xfl-Z30?CP      3  55 


XR-131C:?  S3-20 

XR-:310EP  3.20 

XR--SOCP  ;. 20 

KH-2567  2.99 


XR-2211CP 

xn-i^ea 

XR-1433 
X^-22.03 


All  Advertised  Prices  Good  Thru  December 
Salisfactfoji  Guaranteed.  $5. QO  Min.  Order.  U.S.  Funds. 
California  Residents  —  Add  6%  Sales  Tax  —  Data  Sheets  25g  each 
Send  a  24?  Stamp  (postage)  for  a  Frae  1977  Catalog 

1021-A  HOWARD  AVE.,  SAN  CARLOS,  CA.  94070 
PHONE  ORDERS  WELCOME  —  (415)  592-8097 


t#t>T 

MT 

,  |„, 

ifr» 

^ 

'■irk- 

o« 

or. 

w 

», 

2.3 

•  S5 

1  07 

1,J 
1,*3: 

ly..  ■ 

M 

K(M 

OH 

** 

-5 

2  15 

1  5& 

fel,"|" 

c* 

OK 

m 

^"j 

i« 

^ 

..] 

|-jj 

C„ 

M>lt 

ON 

« 

i        i        i 

MtNIATURE 
TOGGLE 

I 


PUSH  BLfTTON 

PB-123  S1.75     • 


PB-126  $1.75 


ft 


THUMBWHEEL  SWITCHES 

&*—■-*■    Cry    V^^fJ   J—  ::h    i'   r 


>i.l:vc31*h  SJtsnrrCHO*.LV 


f^-.M1.-t&  Jl 


s*     1pi  ffc  in 


mt  mm 


>*■ 

rp* 

r^^Jf  :r|: 

H 

^v';:v^:-^= 

DIP  SWITCH 


sys 


CLIPLITE!!  4  $1.00 

NEW  LED  | 

Counting  systewI  -   j  *% - 

•  CLIPLITE  mciurtii  from  ihc  front 
of  tfte  Panel  in  f  ,2SO  halo  on  3/B" 
ceniers.  Poncl  itiicknesi  from  1/lG"  to  1/0". 

tCLlPLJTE    «jguj|j^ei    nnd    !ncroa=o*    iho    briphmess  of 
connnonly  used  wide  beam  LtDS. 

•  CLIPLITE  Is  to  tie  used  with  XC556  LEDS. 

•  Specify    colors—  rod,    groan,    ambflr,    or    yellow   when 
ordering. 


TWf 

IN746 

1N75^ 
"1N753 
1N7S4 

.!.  12 

,.,    l& 

U":-J 
1N45B 
IH455A 
1N40O1 

1N4C0J 


ZENERS—  DIODES— RECTIFIERS 


PFIICE 

4/1.  H 
■1/1.00 

■t/1 .00 
4/1.00 
8/1.00 
4/t.OO 


VOLTS 

3.3  400m 

5  i  400m 

5.6  400m 

6.3    .  400m 

B.O  400  m 

8.2  400m 

ij  '400m 

5.&  500m 

6.2  5C0m 

6. 3  500m  JU 
7.5  500m  ■  25 
25  m  6' 1.00 
150  7m  &'l  00 
m  10m  &/1.00 
50  PJV  1  AMP  1&1 .00 
>G0  PiV  1  AMP  1JFJ  00 
200  PiV  |  AMP  1?j1  00 
400  PiV  1  AMP     12/1  00 


TYPE       VOLTS  W  PRICE 

1N40O5*    600  PIV  l  AMP  10/1.  DO 

1N4C06*    000  PIV  1  AMP  10/1.00 

1WJJT  1000  PJV  1  AMI1  10/1.00 


mm 

10m 


1  Si'l  .00 

. 

20/1, 00. 

28 
28 


INSfiOD     SO 

ftfl  75 

1N41E4      35 

1N4305  75 

VN43M  5.6 

1N4735  B.J 

1N473&  0.8 

1N-171C  6,2  ■   W  23 

1N474?  IK  1w  2S 

1H4TM  15  1»  25 

INI  IBS      50  PIV       35  AMP        1  00 

1NH54  100  PIV       35  AMP         1.70 

ifairfa  iiinpiv  35  aijip    use 

INI  If  E  200  PIV       35  AMP        fM 

:N11E3  *aim       35  A\»P        3.00 


SCR  AND  FW  BRIDGE  RECTIFIERS 


C3SD 
C3V,» 

tKM  330-1 
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Star  20  shown  (mast  not  included) 


The  STAR  Series  provides  a  new  dimension  of 
antenna  size,  shape  and  versatility  for 
today's  ham.  The  success  of  these  antennas 
is  based  on  their  combination  of  per- 
formance and  small  physical  size.  Ideal  for 
apartments  and  urban  installations  having 
limited  space,  the  STAR  is  an  antenna  even  a 
neighbor  can  appreciate.  □  The  STAR 
antennas  are  modified  magnetic  loops*  (not 
halos  or  electrical  loops)  with  the  benefits 
resulting  from  this  design.  The  extremely 
low  E/H  ratio  in  the  near  field  eliminates 
the  need  for  a  ground  plane  or  radials  and 
greatly  reduces  absorptions  and  ground  losses.  A 
shaped  RF  current  distribution  along  the  driven  element 
produces  resonance  and  a  nominal  52  ohm  input  imped- 
ence  directly,  without  the  use  of  lossy  matching  net- 
works or  loading  coils.  A  low  angle  of  radiation  results  and  sharp  nulls  are  formed  which 
can  be  oriented  to  minimize  QRM.  No  antenna  resonances  occur  at  harmonics  of  the 
fundamental,  suppressing  TVI  radiation.  The  above  factors  combine  to  produce  a  horizont- 
ally polarized  signal  with  gain  over  a  vertical  or  dipote,  wide  bandwidth,  and  low  noise 

pickup.  STAR  antennas  can  be  phased  to 
provide  gain  and  directivity  comparable  to  a  two 
element  beam.  The  antennas  are  circular  in 
cross  section  with  spokes  radiating  from  the 
mast  hub  to  provide  rigid  support.  The 
antenna  elements  are  protected  within  a  rugged 
polyvinyl  chloride  frame  which  can  be  painted. 
When  horizontally  polarized,  wind  survival  Is  in 
excess  of  100  mph.  The  STAR„  series  of 
antennas  are  capable  of  handling  legal  power 
and  can  be  mounted  for  either  horizontal  or 
vertical  polarization.  The  STAR  20  and  the 
STAR  40  can  be  stacked  vertically  on  a  single 
mast  if  desired. 

To  introduce  the  STAR  antennas  at  the  lowest  cost,  they  are  available  factory  direct  only 
from  the  address  below.  Complete  instructions  are  provided  for  assembly  and  tuning  for 
optimum  performance  at  your  GTHL  State  whether  the  STAR  20,  STAR  40,  or  both  are 
desired.  Send  check  or  money  order  to  the  address  below.  California  residents  add  6% 
sales  tax.  Antennas  will  be  shipped  by  UPS. 

*J.M,  Boyer,  ''The  Surprising  DDRR  Low  Noise  Antenna/*  73  Magazine,  September  1976,  pp.  42-45. 
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VSWR 

1:1 

STAR  40  {MHz) 

C                                        7.1                                        1.1 

"                                   1 

7. 

TYPJCAL  VSWR  (52  ohms  al  resonance) 

1                      1    V" 

STAR  20  (MHz) 


STAR  20  (20  meters):  $39.95 
Weight:  10  pounds 
Dimensions:  46"  diameter  x  2.5" 


depth 


STAR  40  (40  meters):  $49.95 
Weight:  20  pounds 
dimensions:  90"  diameter  x  2.5' 


depth 


The  CON  *  STAR  Corporation 

AMATEUR  RADIO  DIVISION 

1926  S.  Pacific  Coast  Highway  •  Suite  233  •  Redondo  Beach,  CA  90277 
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BARREL  KIT  Jl«4 
%-WATT  METAL  FILM 

150  for 
$1.98 


BARREL  KIT  #1S2  WA 
JUMBO  RED  LEDS  Jf  # 

15  for  $1.98 JgF 

100%  tntluia],  u«r  tnn- 
ccllatioo  from  iactorr 
dump..  3  V  10  mils.  Tar 
100>  of  proJ*cts,  red  leu*, 
C*t  Mo.        1A3L3S* 


BARREL  KIT  J17© 
TERMINAL  STRIPS 


Bet  5  tout  Factory  nixed, 
but    niceljr    *4«td    2  EG    pt* 
a&prox.  Quite  a  e*ving. 
Cvt.  He.       1A1M< 


BARREL  MT;i»? 

ftOMS-RAMS 
REGISTERS 

1-lb.  $1.98 

T^llii  tpproi  coast  at  SO 
pes.  Yoa  get  in  or*.  Marti? 
marked,  mostly  Nail  ana). 
Sorac  40  pim.         1A3QS4 


4*r 


BARREL  KIT;  It* 
LOMO  LEAS  DISCS 


m 

4ozs.$l,98// 

No  coautixv  m*i£«  it  *o 
yon  get  ISQ-pc.  kit  Up- 
prox}.  All  marked,  100%. 
Cit  No,        1A3689 


BARREL  KIT  ?!•!/ 
MINI  TRIM  POTSf 

30for    j 
$1,98 

Assx._  vtJo^a    j.o_ft   <!>^1.  m«tt 
'«m.    What    a    bur.     Siail* 
turn,   y*  W.  Wt.   $  oe. 
C»t.  Ho.        1A  334J& 


BARREL  KIT  Jl*l 
'POP'  PLASTIC        ^ 
TRANSISTORS        W 

25  for  $1.9flW 

2N39041*     with     eoroe 
2N33  0S'.  of  100^    m«*- 
rU].    T0-9Z,    Preformed. 
Cri.N&        1A&M3       I  ok. 


BARREL  JllTil 6  0 
V.  REGULATOR 

15  for 
$1.98 

LM309KC  TO-a  V.R.'s  bar- 
r*Ied,  Bot  by  the  pound, 
No.   1A3330 


BARREL  KIT  £159 
MODULAR  SWITCHES 

$1.9tf^ 

Centra  lab 

switches. 

rta??.  *>pdt.  6pdt.  ftc.  Brttad 

new.  Cat,  No.  -  lA^JSO 


BARREL  KIT  $157 
HOLEX  CONNECTORS 

lOOfor; 

$1.98  V 

Ky]ou,   white  Cable  connec- 
■-fctjhs,  asst.  factory  o*er-jnii. 
NO   PICKEE,'   Mt*ed  in  bar- 
re  J  a.        Cat.  No.        1A3324 


BARBEL  KIT  ffl54 
CLOCK  CHIPS     ■^^-'  - 

W*  fathered!  :in  ±-.  jur linen • 
of  cinch  chi^,  £sJ •• .- : 1 1 ,  calen- 
dar, be  en  era,  -who  know:,. 
'a\ i '  Iti i xed,  .CgiTH^iia  33Qg_ 


BARREL  KIT  ft  S 1^ 
INCANDESCENT^ 

15  f  or  Sl-S8g__ 

Importer  sez,  "Name  jonr, 
price".  Hard  to  find  ?-seg, 
EV  readouts.  How  good, 
asst  aiifls,  we  don't  Slow. 
Can't  test  'em. 


BARREL  KIT  ;i4» 
ROCKER  SWITCHES 

25  for 
.$1.98 

Barns  Eb  'n  barrel*  *£  BuGly, 
our  -  oust  otn«rd  ntauid  grfct 
the  deal.  Nft,        1A3^03, 


BARREL  KIT  r  145*5 
MINI 
TRANSFORMER  "„  _ 

15  for  SI.  9  8^    , 

Miniature  transformer  sack'J 
nffflin.  Asat,  outputs,  iater-T 
a*3go  And  audio.  Onlv  i"f 
sq.  Wt.   2  lbs.        1A3294, 


BARREL  KIT  £144 
RCA  PHONO  PLUGS 

40  for  $1.98 

1,000.000  RCA  phono  plugs 
for  this  ms.  You  hl-rt-«rs 
know    wut    tin}?    nr*    .    .    . 

100  %     material.     1A3293 
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BARREL  KIT  £143 
75-PC  TRANSISTORS 


$1.98 


100  <?c  m^tflrial.  TO-92, 
factory  discontinued  lines, 
pnp'ii  mixed  M'lth  apsis, 
2N-14Q0-1-2-3-4.    1A3290 


BARREL  KIT  M 140 
LAMPS,  INDICATORS 

20  for 
$1.98 

Precision^  imni  Inmp  ml- 
m«tal,  panel,  -with  znt«- 
bardware.  Lamo  maker 'a 
overatock.  Ha.        1AJJJ7 


BARREL  KIT  J138 
PANEL  SWITCHES^ 

Did  you  h*w  of  OAK.  ,„ 
othfr  eeipi  ntnker  borrclled 
ill  tynca  of  roliuripa,  elec. 
trie,  iili^h,  otc,      MlA3?gy. 


BARREL    KIT   ^131 


BARREL    KIT    #134 
CALCULATOR    CHIPS 

15  for  StSSHSf™**^-^ 

'^fe/ii i       d«  M^ed,    malted    prime, 


TANTALUM^-^ 


>Nntional       type.    "  Viw       l 

MMr>7S!S.      3S.      etc.        Un-      £rftde     assI 

tested.        "Cat.  No..XA32SS    a^*s-   Cat.  No. 


,    top 
1A3255 


BARREL    KIT    C13 
CRYSTALS! 

12  for$1.9's; 

irv-twnr.-/     marked     II/fiUB 
ntiiK     in     £wrns}s.     Sume( 

rth     ££,     Pret-is 

8,m&  arens/        1A3250  | 


BARREL  KIT  ^12S 

mini  dip, res      / 
75for$1.9f   r 

Larje  mfgr  dumped  1.00 's  oi 
lbs  into  barrels.  Include 
741s.  LM-330-S,  70a,  567h 

ij5G.  SSfi but.  who  JciUJWjhf 

Tyt,1  1   IbJ    ilA'9>4! 


BARREL  RtWTil 
MICRO  MINI  LEOS 

40  for 
$1.98 

All  tlie  %Tny  led:i,  nxlal. 
right  of  Monaarito.  UlrOflw. 
variety  of  colora.  YioM 
50%_qp    bolter,    >A3Llj£a 


BARREL  KIT  #127 
AXIAL  ELECTROS 

40  for 
$1.98" 

Aswt. 
voltujfes.  Ca>  nlo^  1A322T 


BARREL  KIT  £126 
UPRIGHT  ELECTROS 

40  for 
$1.98 

lmi  to  300mf  in.  mixture 
of  voltages.  100  *?a  marked 
■S      j?ood.       1 A  3226 


BARREL  KlT-ffllJat 
PRECISION 
RESISTOR^  

10p  for  $1.98' 

PRGE0KMEB!    tJr-ii^ned   tov 

pHriltnl  circuit  U'ofk.  V-j , 
lj  w.  Miirked  vn'utJi,  1  ^nd 
2':     vLi]uf-s.g  OftB.     1A320S 


iff 


BARREL  KIT  #118 
MINI  SCRS 

50  for  $1.98 

UNBBT-nsVABCB!  TO-  9  2 
plastic  SCRS  in  barrels  .  .  . 
xite  from  factory.  Includes 
all  voltages  up  thru  200 
pru.  JA3iajj        


20-MIL 

1A320O 

2O0-FT,^r.^8 

T'lber  optica  factory  biiak- 
wptcy  purchase]  High  Qual- 
ity, moat-commonly  uned 
klxe        (2  0-mH).       CLEAR. 


BARREL  KIT  #1  IS 

$1.98  1A31441 
CalQulator  maker  dump  I  We 
Aut  it  Billion  of  'em.  Used 
for  IC  socket*,   etc. 


BARREL  KIT  #109  ■ 
TERMINAL  STRIPS'* 

100  for  $1.98] 

Wide  asst,  of  terminal  Strip 
Connectors,,  from  1  contact 
uj>.  Strip  manufacturers 
barrel  dump  is  your  gain. 
WW    1   lb  cat  .Ho,      1A3136 


A.    BARREL  KIT  #t0S^^ 
TMMINI   VOLUME   J»*>g^ 


BARREL  KIT  #B2 
3  AMP  EPOXV,  "" 
RECTiriERS 

100  for  $li98 

Gotmetk     rtteetn,     eloctH* 
cally    flue     bt)*SiWM!     You 
Check  "ftin;  -It'*  nol  tot  ui. 
Asst,  voltoEM.  Uate»l*d 
lftj2H 


BARREL  fffl 
SILVER  MICAS 

100forS1.98    ho  for  $1.98' 

Axial,  red  caae,  variety  of 
physical  sites  &  values. 
Cat,Mo;   IA'3018 


T^7«   \ 
HERS      ^. 

$1.98^ 


BARREL  KIT 
i-WATT  ZET 

100  for  $1 

Faciori-  same  n.i   ooO- 

Never^To-ftee-ap^in  nfTcr,    6, 
S.      10.      12.       LiV,      u^dcr 
glass.  Do-'.ble  plua. 
Cat.  No.    1  fl  2  74 1,  Untested- 


BARREL  KIT  ^75 
400MW  ZENERS 

150  for  £1.98 

l*a c lory  out  of  bis:'  Atna^inK 
yfTer:   6.   S,    10,    12  to   15V. 
You  (csT.  Herir-ftticjl^-  sealed 
Kiivt  pas.   Double  plug. 
Cat.No.    IA2740 


BARREL  KIT  #10S 

Nl   VOLUME 
CONTROLS 

25  for$l  _ 

1 -Million  res  of  100  . 
5  OK  mini  pots,  ceramic 
cascj  long  shaft.  Etjpt  mak- 
er unloads .  1 A  3058 


BARREL  KIT  ^104 
SLIDE  VOLUME. 
CONTROLS 

10  for 

•plaTO 

Cat,  No,    1AJ057 


BARREL   KIT   #101 
RESISTOR   SPECIAL 


$1.98 

Include:  VB,  V4l  Va,  1.  ?- 
watters,  carbon.  8  oa. 
100  5c    good.  IA3PS-1 


BARREL  KIT  £88 
LITRONIC5  LED 
READOUTS 


BARREL  KIT  #&0 
PHOTO  ELECTRIC 
CELLS- 

10  for  $1.98 

Asst.  GE  types,  COS  typos. 
Mixed  by  factory,  Hig  job 
for  ub  to  separate.  100  Sf 
good,  Cat,Np,   1A3Q5^ 


k 


fa,    TST'a,  singes,    irt- 

„___i,    etc.    .33  to    O.G.    Bot 

from     factory.  JlE      mixed; 

ha*e  fun!  No.  J  1A.28S1 


BARBEL  KIT  #73  , 
'TRANSISTOR  - 
ELECTROS 

50  for  $1.98 

We  oon'r  wisn  to  sepainti 
Tvide  asst.  voltages  &  talu»*s 
i!3  to  300  rcf.Cat.    1A2747 


1ARREL  KIT  #87  J  BARREL  KIT  #86 

IATIONAL  IC  BONANZAHOBBY  LEDS 

100  for 
$1.98 

Typea  3000.  7J0O  scries, 
DTLs,  BAH*,  registers,  clock 
ft  culc,  chilis.  Iin?nr5,  etc. 
Cat-Np.     1 A  3  S  $  P.Umestttd . 


BARREL  KIT  #71 
CAPACITOR  SPECIAL. 

100  pes, 
$1.98 

mlcuF,.      molded-^,      pJaaii 
ctramtcs,     " 


*^? 


40  for 

$1.98  Untested: 
IVow!  A  Litronics  dump  of 
all  kinds  of  mixed  discrete 
LEDS.  shjuiep.  colors,  good, 
poor,   etc^  1A2£S9. 


Barrel  kit  tfsa 
15  for  $1.91 

LM-340T 
VOLT     REG 

Factory  r^iei:!! 
lenfrtho.r  tend -H.May  iricludt. 
^.6,S,  l'2.  16.  IS.  24.  vollFi 
Power   tub    Cat     1A2G3S 


BARREL  KIT  #83 
HALF   RATTERS 

200  for  $1.98 

Resistor'  factory~"LrTed  tu 
ioijI  u.  by  mining  lt>0.4f 
Color-coded  resistors  ii 
biirrel.  But  valnn  ie  ther.c. 
4  o*.         1A130-46  Untestfrfl 


[BARREL  KIT  £68 
2  WATTERS 


100  for 
$1.98 


ARREL  KIT  #81 
SUBMINI  RESISTORS 

200  for 

$1.98 

PC,  uprifcnt  type,  color  cod. 
t-d,     Vn     w.ill.    At»t    values 
C^rflo  lo  us  in  n  barrel. 
Cm.No    3.ftaT^6lQQ  vegooc 


100  <k  good  Cat.No     tA»2738T 


All  .tiiirked.  Cat.No,     IA273S 


BARREL  KIT  A6S 
MIXED  READOUT! 

10  for  $1.98  ^T 

Paciori1     reiuma     —     sach 
nmr.bers  a.s  VAS"-4'»,  MAN- 
7  s,  )#AJi-3-a.   11   t.^rrt'i  ^ 
(t^    time    to    Eeoarnt^. 
Cat,  Nor    lAi733TJ»W:a:*d.^ 


BARREL  KIT  #61 
POLYSTYRENE  CAPS 

100  for 
$1.98- 

FjCPst  cap*  made  As  a  g^ia 
b^e  wo  boupbt  10  barrel! 
fru.-n  factory,  mixed  values 
ill  Kood.Cat.No.    1A272© 


BARREL  KIT  ^58 
SLIDE  SWITCHES 

30  for  $1,98 

All  .-.r.^rj*"^,  ;iiit=,  spsi.  cpdt, 
momentajiej.  etc.  Trcmm-, 
dcUFi   flhnp    pak  far    1 00'-   of, 

lia*  projects. 
Cat.  No,    iA2726iOO^tooa 


BARREL  KIT  J5G 
^POWERSl  POWERS! 

100  for, 
$1-98  1 

Lars*-  dls'.nbntor  cleaned" 
hounc.  Barr*lB  of  power 
resistors  3  to  7  waits. 
Cat.  No.        1 A  2724 


BARREL  KIT  -35 
NEON  LAMPS 

30  for 

$1.98  ioo^  sobd. 

F-Tjnous  N'E-2V  All  prirne, 
but  fictorv  made  millions 
and  ba^rcl'td  'em,  V,>ijf  ad- 
vantage     CflLNo      1A2613 


BARREL  KIT  ^54 
8  DIGIT  READOUTS 


Bargain,  of  a  life  timet  All 
we  got  was  1  barrel  —  the 
"blisdor  digit 'T_lypes,  Multi- 
plexed., .cat  No-     tjjTjg 


BARREL  KIT  531 
METALLIC  fnrfQr- 

RE51STORS   -\JUJE 

100  for  $1.98 

TCndr  mostly  by  Coming-, 
th?  finesi  resialor  made. 
Mcs'Jy  Vl  waller  a.  \?c  to 
&  'is  loL  & .  a  bacrel  of 
'values.    Cat.  No.      >1AZ6$6 


BARREL  KItT^C  __. 
PREFORMED  ^rfrfJ^ 
RESISTORS    tfVr 

2O0  for  $1.98 

We    got    ba.-rels    of    K\    anu 

10  0:   */4l.  100    -.  b"  w-aite.-s! 
No     1A2©Q810  0"5^  good 


BARREL  KIT  Jf  A8 
G.E.  3,5  WATT 
AMPLIFIERS 

25  for 
$1.98 

Hobbr     type,     factory  '  /a)|- 
>  ft  2624  Untested 


BARREL  KIT  J?4Q 
PNP  HIGH-POWER 
.  TRANSISTORS^ 

»20  for 
$1-98 


BARREL  KIT  $ 3 ft 
2N39SS  HOBBY 
TRAMSISTORS_ 

15  for 
$1.98 


Barrel  KrTTiT 
plastic 
transistors 
100  for 
$1.98 

Tip*    to- §?.    ctO-i*),    i 

m  .in  ufiir  lure,- *       vjrii'tv      r 


23  BARREL  KIT  H3^3^ 

4BF  metal  can        AC 

/^    TRANSISTORS  /}& 

///     lOO  for  $1.98 


1A2617  100& 


BARREL  KIT  -37 
1  AMP  "BULLETT 
RECTIFIERS  Unt*»ted 

100  for  $1.98 

f;imous  *tyle,  ass  id.  vol;- 
ajjps.  silicor:.  axial  includes 
iii  tyiMfji  ol  -•■bltaee^  to 
)KV.Cat,No.    1  a  2615 


I 


**++++++****+ 


Poly  Paks  CRACKS 
^^■^ij  Prices 


BUY  ANY  10 
TAKE  15% 


TYPE    SALE 

'nsN7400K$0.16 

,  G  SN7401N        -16 

K.n  SN7402N 

hiCJSN7403N 

'  QSNTi04N 

I.    QSN740SK 

,  □  SN7406N 

'•□SNT407N 

□  SN740SN 

Q SN7400K 

D  SN7410N 

,n  SN7411N 

1  i D  SN7413N 
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EDITORIAL 


from  page  74 

That  afternoon  Sherry  and  I  drove 
out  lo  visit  her  folks  in  nearby  Seguin, 
Texas.  I  hadn't  seen  them  but  once 
since  I'd  visited  them  in  Ft.  Worth 
back  in  1949  white  I  was  working  at  a 
television  station  in  Dallas,  so  we  had 
a  great  reunion  .  , .  capped  by  a 
fantastic  veal  curry  dinner  (my  best 
curry  recipe  came  from  Sherry's 
mother  Alma).  Sherry's  father,  Snuffy 
Smythe,  had  worked  with  my  father 
back  in  the  early  40's,  so  we'd  all 
known  each  other  for  almost  35  years. 

The  next  day  we  flew  up  to  Austin 
and  visited  the  Motorola  plant  there, 
where  they  make  memory  chips  and 
6800s.  We  were  taken  through  the 
plant  and  watched  them  make  the 
chips  -  a  process  that  is  largely 
automated.  The  silicon  bars  are 
grown,  turned  down  on  a  lathe,  sawed 
into  thin  slices  about  3"  in  diameter, 
and  then  the  building  up  of  the  layers 
of  circuits  is  started,  going  from  one 
bay  of  the  building  to  the  next  for 
each  layer,  carried  on  cushions  of  air 
along  an  intricate  production  line 
with  microscope  checkpoints  after 
each  operation. 

We  had  a  great  time  talking  with 
the  Motorola  gang,  including  Mike 
Wiles  (the  Mike  of  MIKBUG],  Joe 
Magee  {who  will  be  writing  for  us), 
Irwin  Carroll,  John  Beyer,  George 
Foote,  Mike  Hartley,  Joel  Boney  .  .  . 
several  were  active  hams.  The  Austin 
Motorola  plant  is  their  LSI  center. 
Only  one  sour  note;  no  free  samples! 
How  frustrating  to  see   those  thou- 


sands of  great  chips  just  on  the  other 
side  of  a  window. 

SUBMARINE  REUNION 
Next  we  flew  into  Mobile,  Ala- 
bama, where  we  joined  a  reunion  of 
members  of  the  crew  of  the  USS 
Drum  (SS-228).  Eighteen  of  us  turned 
up  for  the  get  together  aboard  our  old 
World  War  II  home,  which  is  anchored 
beside  the  battleship  Alabama  as  a 
memorial  to  the  war.  The  fast  time  I'd 
seen  my  old  boat  was  around  1956 
during  a  convention  in  Washington 
when  it  wss  included  as  one  of  the 
attractions  for  visiting,  it  was  used  as 
a  school  boat  at  that  time. 

I  hadn't  seen  anyone  from  the  crew 
since  1946  -  thirty  years.  What  a 
bunch  of  old  men! 

We  reminded  each  other  of  the 
funny  things  that  had  happened 
during  our  year  or  so  together ...  the 
time  Skinny  Guinea,  the  cook,  was 
discovered  trying  to  put  the  stew  back 
in  the  pot  after  the  boat  had  taken  a 
tremendous  lurch  and  spilled  it  all 
over  the  galley  deck.  Or  the  time 
Skillet  {another  cook)  found  his  food 
storage  lockers  filled  up  and  kicked 
the  remaining  supplies  overboard  one 
night  rather  than  bother  to  return 
them.  The  missing  supplies  turned  out 
to  be  mostly  sugar,  so  we  made  a 
60~day  war  patrol  without  sugar  .  . , 
until  we  managed  to  flag  a  passing 
submarine  (one  of  ours)  and  swap 
some  of  our  hydraulic  oil  for  sugar. 
Picture  two  submarines  off  the  coast 
of  Japan  {not  very  far  off)  passing  oil 
and  sugar  across  between  them  in  the 


middle  of  the  night. 

I've  got  enough  good  sea  stories 
from  my  five  war  patrols  on  the  Drum 
to  fill  half  a  book  —  1  think  I'll  see  if 
the  other  members  of  the  old  crew 
can  come  up  with  enough  more  to 
make  a  complete  book.  I've  never 
heard  of  a  book  written  by  the  crew 
of  a  ship  before. 

ATLANTA 
The  Computer  Systems  Center 
opened  up  specially  for  us  on  Sunday 
and  we  had  an  opportunity  to  rap  for 
quite  a  long  time  without  interrup- 
tions. Richard  Stafford,  Ron  Roberts, 
Steve  Mann  and  Jim  Dunion  are 
making  good  headway  toward  devel- 
oping smail  business  operating  systems 
for  use  on  microcomputers  such  as  the 
Altai r  and  the  Intelligent  Systems 
unit.  They  have  programs  developed 
for  an  accounting  system  (general 
ledger,  invoicing,  accounts  receivable, 
accounts  payable,  payroll),  a  word 
processing  system  and  an  inventory 
system.  These  are  the  first  business 
systems  I've  seen  and  they  give  us  a 
good  idea  of  what  is  coming. 

We  wanted  to  see  the  Intelligent 
Systems  plant  (where  they  make  those 
full  color  video  terminals),  so  we 
drove  out  to  their  new  factory  and 
met  Teiry  Hughey,  the  president.  He 
has  a  small  assembly  system  going 
there  and  was  shipping  both  jdts  (with 
enormous  instruction  manuals)  and 
assembled  units.  This  terminal  has  an 
8080A  built  in,  so  it  has  rather 
impressive  possibilities.  I  got  the 
impression  that  not  much  software 
was  yet  available.  I  think  most  of  the 
programs  so  far  written  were  done  by 
the  Computer  Systems  Center.  There 
was  no  question  that  I  really  had  to 
have  one  of  those  gorgeous  fu/t  color 
terminals. 

The  prices  of  the  systems  were  a  bit 


confusing.  In  single  lots  I  think  they 
were  going  for  around  $2500  ...  in 
bulk  for  S1995.  They  had  a  special 
coming  up  for  SI  775,  but  I  later  got 
the  impression  that  this  was  a  bare 
bones  system  . .  .  this  was  further 
impressed  on  me  when  our  unit 
arrived  along  with  a  bili  for  $4550  (we 
wanted  some  accessories).  We  were 
hoping  that  we  could  furnish  cofor 
terminals  with  our  Publishers  Data 
computer  system  which  we  hope  to 
sell  soon,  but  we  may  have  to  go  with 
the  Lear-Siegler  terminals  in  glorious 
black  and  white. 

We  are  in  the  final  stages  of  pro- 
gramming our  computer  system  at  73 
...  it  will  take  care  of  subscriptions, 
renewal  notices,  billing  for  subs, 
prospective  subscribers,  bulk  accounts 
for  radio  stores  and  newsstand  whole- 
salers, space  advertising  records  and 
billing,  payroll,  general  ledger,  reader's 
service,  profit  and  loss,  an  article 
index,  repeater  list,  and  a  dozen  more 
functions.  Everything  is  on  line  at  all 
times  and  the  system  is  handling  eight 
terminals. 

Since  our  system  is  far  less  expen- 
sive than  anything  else  I've  seen  any- 
where, I  think  we'll  have  quite  a  few 
publishers  interested  in  It,  We'll  be 
selling  it  complete  with  all  hardware 
and  programs.  We're  expecting  to  have 
several  hundred  customers  for  the 
system  since  it  does  just  about  every- 
thing and  costs  so  little. 

It  was  a  most  interesting  trip.  We 
had  a  chance  not  only  to  see  how  the 
firms  I  visited  last  year  have  progress- 
ed, but  to  talk  with  them  and  get  their 
perspective  on  how  the  industry  is 
doing  and  where  they  think  it  is  going. 
A  lot  of  this  is  influencing  the  thrust 
of  Kilobaud  magazine. 

As  time  permits,  we'll  try  to  get  out 
and  contact  newer  firms  in  the  field 
and  let  you  know  what-s  going  on. 


New  Products 


THE  HAL  SYSTEM 

It  hardly  takes  any  time  at  all  using 
a  Teletype  machine  for  I/O  before 
you  are  ready  to  put  in  some  sort  of 


video  terminal  .  .  .  any  type  of  video 
terminal.  Practically  speaking,  this 
means  a  choice  between  a  Southwest 
Technical  Products  CT-1024,  the  HAL 


J  /r~ 


Communications  system,  or  the  Tear" 
Siegler.  Let's,  for  the  time  being,  take 
a  good  close  look  at  the  HAL  system. 

What  are  we  looking  for  in  a  ter- 
minal? We  don't  want  to  spend  any 
more  money  than  we  have  to,  yet  we 
want  something  which  wil!  do  a  pro- 
fessional job.  The  HAL  AKB-1005 
keyboard  and  RVD-1005A  TV  driver 
come  assembled  and  tested  (a  big  plus 
for  many  hobbyists)  and  are  nicely 
packaged  in  good  looking  boxes  .  . . 
nothing  Mickey  ft/louse  about  it. 

We  want  a  keyboard  that  is  well 
laid  out  -  with  the  return  key  easy  to 
use,  not  where  you  have  to  move  your 
hand  to  touch  it  (for  this  usually 
means  you  have  to  check  the  key- 
board visually  to  get  back  typing 
again).  The  HAL  keyboard  is  very 
easy  to  use.  One  great  feature  (which 
you  generally  find  in  only  the  more 
expensive  keyboards)  is  trie  "n-key 
rollover."  This  a  Mows  you  to  hold 
down  as  many  keys  as  you  want  and 
have  the  characters  sent  out  when  you 
release  them.  This  feature  makes  the 
keyboard  a  lot  faster  to  use. 

Only  a  couple  of  things  were 
missing    ...    a    "repeat"    key    which 


permits  a  character  to  be  repeated 
when  both  it  and  the  character  are 
held  down  at  the  same  time  . .  .  and  a 
bell  or  some  audio  tone.  A  tone  is  nice 
as  a  signal  when  a  cassette  file  \s 
found.  There  "is  a  connection  for  a  bell 
or  tone,  if  you  want  to  put  it  in 
yourself. 

Hobbyists  will  want  to  know  how 
difficult  it  is  to  interface  the  HAL 
system,  tt  should  virtually  plug  into 
most  computers,  since  it  has  a  stan- 
dard RS-232C  interface,  1 10  baud,  11 
bit  word,  no  parity  and  local  echo. 
Changing  baud  rates  is  a  bit  com- 
plicated, requiring  a  clock  crystal 
change. 

Other  options  which  are  changeable 
by  jumper  are: 
Local  ecbo  {normal) 
No  local  echo 
No  parity  check  {normal) 
Even  parity  check 
Odd  parity  check 
Variable  baud  rate  (normal) 
High  speed  clock 

Negative  true  input  (parallel J  (normal) 
Positive  true  input  (parallel I 
Ten  unit  output  (I  stop  bit)  (normal) 
Eleven  unit  output  {2  stop  bits) 
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Fig.  1.  RO-3-251 3-001  standard  pattern  character  format.  The 
RO-3-2513/CGR-001  is  a  preprogrammed  version  of  the  FtO-3-251 3  series  with 
ASCii  encoding  and  the  character  font  shown  above.  A  logic  "1 "  represents  an 
input  or  output  voltage  nominally  equal  to  Vcc  (+5  V}  and  a  logic  "0" 
represents  a  voltage  nominally  equal  to  GND  (0  V).  An  example  demonstrating 
the  correspondence  of  device  outputs  and  addressing  sequence  to  the  5  x  7  dot 
matrix  font  is  shown. 


This  strapping  flexibility  offers  an 
easy  method  of  changing  the  char- 
acteristics of  the  communications 
device  as  you  improve  your  main- 
frame. Although  the  chips  are  well 
marked  on  the  PC  boards,  the  jumpers 
are  not.  With  no  UART  as  a  landmark, 
it  will  take  just  a  little  looking  to  find 
the  applicable  jumper.  The  lands  for 
these  jumpers  are  on  the  bottom  side 
of  the  board.  This  prevents  the  move- 
ment of  jumpers  without  first 
removing  the  board.  At  first  this  looks 
like  a  disadvantage,  but  actually  it  is 
not.  I  f  the  Jands  are  on  the  top  surface 
of  the  PC,  there  is  a  great  temptation 
to  make  modifications  to  a  board 
mounted  in  its  chassis.  Working  in  a 
confined  space  is  difficult  and  con- 
ducive to  solder  splashes  and  other 
solder  errors  which  may  go  unde- 
tected. The  HAL  board  must  be 
removed  in  order  to  make  jumper 
changes.  There  are  3  nylon  stakes,  2 
screws  and  2  dip  sockets  holding  the 
board  in  the  chassis.  It  takes  less  than 
a  minute  to  get  the  board  out  and  in 
the  open,  where  it  can  be  worked  on 
with  plenty  of  room  and  good  light- 
ing- 

The  RVD-1005A  is  designed  to 
plug  into  a  TV  monitor  with  a  BNC 
connector.  Most  solid  state  TVs  and 
many  tube-type  TVs  can  be  connected 
if  coupled  through  a  capacitor  to  the 
base  or  grid  of  the  first  video  ampli- 
fier. This  should  be  attempted  on  ac 
isolated  sets  only.  If  you  are  a  cus- 
tomer of  HAL,  and  you  send  them  a 
schematic  of  the  TV  you  are  using, 
they  wit!  sketch  out  the  details. 

The  clarity  of  the  display  is  a 
function  of  the  TV  of  monitor  size, 
focus,    contrast,    and    the    character 


generator  chip  that  HAL  has  chosen 
for  their  device.  The  HAL  format  is 
25  lines  per  page,  40  characters  per 
line,  and  each  character  in  formed  by 
a  5  x  7  dot  matrix.  The  character 
generator  chip  is  a  2513  made  by 
National  Semiconductor  and  General 
Instruments.  Fig.  1  shows  the  correla- 
tion of  the  ASCII  binary  to  the 
character  as  displayed.  This  character 
set  in  the  HAL  format  produces  a  very 
legible  display  on  any  size  screen. 

The  character  set  encoded  by  the 
keyboard  is  a  product  of  another  LSI 
chip,  this  time  found  on  the  keyboard 
PC  in  the  AKB-1005.  The 
MM5740AAE  by  National  Semicon- 
ductor encodes  the  depression  of  the 
key  by  row  and  column.  This  chip  is  a 
90  character  device  and  generates 
normal,  shift,  control  and  shift  con- 
trol mode  characters.  There  are  no 
deficiencies  in  this  character  set  for 
standard  applications. 

The  hobbyist  who  is  going  to  be 
getting  into  it  and  changing  the  baud 
rate  and  word  size  will  find  that  the 
PC  boards  are  orderly  and  clean,  with 
the  parts  we  I!  numbered  The  boards 
do  not  have  a  solder  mask,  so  extra 
care  should  be  taken  when  working 
with  a  soldering  iron.  The  instruction 
manual  contains  all  the  prints  and 
theory  necessary  to  get  you  around 
the  boards. 

And  now  for  the  bottom  line.  The 
AKB-1005  keyboard  is  priced  at 
$100;  the  RVD-1005A  at  $375.  If 
you  plan  to  rack  mount  the  TV  driver, 
be  sure  to  specify  RVD-1005AR. 

In  a  market  that  is  so  sorely  hurting 
for  good  yet  inexpensive  CRT  devices, 
HAL  Communications  Corporation 
makes  well-packaged,  well-engineered 


equipment  at  affordable  prices.  HAL 
Communications  Corp.,  Box  365, 
Urhana  CA  61801. 

James  Muehlen 
Computer  Lab  Director 

I  COM  IC-2Q2AND  IC-502 
PORTABLE  SSB  TRANSCEIVERS 

The  first  vestiges  of  winter  come 
early  to  southern  New  Hampshire. 
Only  the  week  before,  the  countryside 
had  been  ablaze  with  crimson  and 
yellow  hues.  But  now,  the  situation 
was  completely  different.  Sitting  on 
top  of  Pack  Monadnock  mountain,  a 
fierce  wind  gusting  to  over  fifty  miles 
per  hour  buffeted  the  car  and  bent 
trees  and  metal  road  signs.  All  this  for 
the  middle  of  October. 

Who,  you  may  ask,  would  spent  the 
afternoon  in  a  place  like  that  on  such 
a  blustery  day?  A  ham,  of  course!  By 
my  side  sat  two  new  rigs  from  lcom. 
If  you're  one  of  those  amateurs  who 
is  sick  and  tired  of  the  crowded 
conditions  on  repeaters  and  the  low 
bands,  you  need  simmer  no  longer. 
These  rigs  are  for  you. 

Sideband  activity  on  six  and  two 
meters  is  increasing  every  day.  There's 
still  plenty  of  time  to  get  into  these 
wide  open  areas.  The  IC-202  covers 
144.0-144.4  MHz,  the  IC-502 
50.0-51.0  MHz.  Both  units  operate 
USB  and  CW,  with  3  Watt  output 
feeding  quarter  wave  whips.  The  502 
is  a  hair  larger  than  the  202,  with  both  - 
approximating   the  size  of  the  well- 


known  22A.  Nine  batteries  add  to  the 
weight,  but  both  weigh  in  at  a  reason- 
able 4%  pounds.  Padded  shoulder 
straps  make  the  carrying  job  a  little 
easier. 

The  lack  of  a  suitable  winter  coat 
and  the  associated  gear  necessitated 
the  rigs  be  tested  by  putting  the  whip 
antennas  through  a  partially  open  car 
window.  On  two  meters,  a  bit  of 
tuning  and  a  few  CQs  brought  a  QSO 
with  a  station  in  the  Boston  area, 
some  80  miles  away.  Later,  on  six 
meters,  a  station  in  the  Springfield 
MA  area  answered  my  call,  also  about 
80  miles  away  as  the  buzzard  flies. 
Both  stations  reported  crisp  and  easily 
readable  signals.  With  the  pleasurable 
QSOs,  the  freezing  of  toes  and  bones 
was  soon  forgotten.  Both  rigs  were 
extremely  easy  to  tune  and  drifted 
not  at  all  during  the  half  hour  con- 
tacts. 

Activity  on  these  bands  is  still  not 
very  heavy.  But  enough  stations  are 
around  to  find  contacts  anytime 
without  the  worry  of  being  QRMed 
out  of  the  shack.  Reports  from  the 
west  coast  confirm  an  even  greater 
interest  in  this  hassie-free  part  of  the 
spectrum.  These  new  radios  should  be 
responsible  for  a  big  increase  in  side- 
band use. 

There  are  several  minor  nit-picking 
points  on  the  minus  side.  The  one 
Watt  audio  output  to  the  two  inch 
speaker  makes  it  a  bit  difficult  to  read 
in  a  mobile  that's  underway.  If  you 
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lack  an  extension  speaker,  the 
earphone  included  with  the  units 
makes  for  much  better  copy.  Another 
minor  inconvenience  is  CW  operation: 
On  every  go  around,  the  CW  transmit 
switch  must  be  returned  to  the  receive 
position.  Finally,  the  aforementioned 
problem  of  weight.  Although  41/2 
pounds  may  not  seem  like  much,  after 
a  day  of  climbing  the  rocks  and  hills, 
it  begins  to  feel  much  heavier.  ]  found 
it  easier  to  cany  under  the  arm  like  a 
book. 

Regardless  of  those  minor  incon- 
veniences, these  units  have  been 
ready-made  for  the  ham  on  the  go,  be 
it  in  the  hills  of  New  England  or  the 
city.  The  VH  F  twins  are  made  to  the 
usual  high  standards  of  Icom  gear  and 
have  no  troubles  standing  up  to  the 
rigors  of  portable  operation.  They 
seem  to  be  built  like  the  rocks  that 
they  were  inadvertently  bumped 
against,  without  any  adverse  effect. 
The  owner's  manuals  are  complete 
down  to  every  last  detail,  A  fold-out 
schematic  with  indicated  voltages 
makes  for  easy  troubleshooting  with- 
out a  magnifying  glass  or  strained 
eyes. 

Included  with  both  rigs  are  bat- 
teries, mike,  earphone,  strap  and  mike 
carrying  case,  as  welJ  as  miniature 
plugs  for  power  supplies,  external 
speaker  and  CW  key. 

Turning  to  specs,  both  the  IC-202 
and  IC  502  receivers  have  sensitivity 
of  better  thdn  ,5  uV  for  10  dB  S+N/N. 
Inter  mod  rejection  is  better  than  60 
dB.  The  if  is  10.7  MHz.  The  trans- 
mitters feature  a  filter  type  SSB 
producing  system  with  spurious  sup- 
pression of  over  40  dB. 

There's  still  plenty  of  room  on  two 
and  six  meters,  and  these  units  from 
Icom  are  just  the  radios  to  create  new 
interest.  Just  looking  at  them  sitting 
on  a  table  gives  you  the  urge  to  go  out 
and  climb  a  mountain.  If  you're  not  in 
the  mood  to  do  that,  a  power  supply, 
linear,  and  external  antenna  make 
them  perfect  base  stations.  The  202 
even  has  two  empty  crystal  positions 
and  can  be  used  for  the  OSCAR 
uplink. 

The  202  retails  for  S259.00,  the 
502  for  $249.00.  Icom  East,  Inc., 
Suite  307,  3331  Tower.vood  Dr., 
Dallas  TX  75234;  Icom  West,  Inc., 
Suite  3,  13256  Northrup  Way,  Belle- 
vue  VIA  98005. 

Stan  Miastkowski  WA1UMV 
Associate  Editor 

KENWOOD  TS-820 

With  the  latest  changes  in  the  ama- 
teur rules,  equipment  manufacturers 
are  working  hard  on  new  gear.  Low 
band  privileges  for  Technicians  and 
higher  power  for  Novices  mean  a 
bigger  market  for  the  manufacturers. 
After  the  first  of  the  year  there  will  be 
several  surprises  from  companies  that 
until  now  have  stayed  away  from  low 
band  gear.  Chances  are  that  they  will 
be  trying  to  equal  the  latest  high 
water  mark  in  amateur  transceivers 
...  the  Kenwood  TS-820, 

The  Kenwood  is  not  cheap.  After 
adding    up    all    the    accessories,    the 


buyer  faces  a  tab  somewhere  around 
$1200.  But  for  his  money  the  owner 
gets  a  high  quality  piece  of  gear,  not 
to  mention  the  tremendous  incentive 
to  upgrade,  with  SSB  and  the  rest  of 
the  bands  sitting  there  waiting  for 
him. 

Sure,  you  can  buy  less  expensive 
transceivers,  but  you're  going  to  be 
hard  pressed  to  find  a  better  value 
than  the  820.  It  represents  the  state  of 
the  an,  and  quite  frankly  it's  a  fun 
machine.  Look  at  the  820  as  an 
investment,  and  consider  the  years  of 
troublefree  operation  and  pleasure 
you'll  get  out  of  it.  As  they  say,  it 
does  pay  to  go  first  class.  Now,  let's 
take  a  closer  look. 

Before  long  every  low  band  trans- 
ceiver will  probahly  have  digital  read- 
out. Once  you've  used  it  you'll  never 
want  to  use  the  old  dial  format  again. 
Instantly  you  know  what  frequency 
you're  en  and,  wrapped  in  a  package 
like  the  820,  you'll  wonder  how  you 
got  along  at!  these  years  without  it. 
It's  great  fun. 

The  digital  readout  is  a  $170 
option,  but  we  doubt  Kenwood  is 
selling  many  units  without  it.  It's 
calibrated  down  to  100  Hz  with  6 
bright  Kenwood  Blue  LEDs.  Installing 
the  three  piece  digital  option  is  easy. 
All  the  cables  are  there,  and  it  just 
takes  a  few  self -tapping  screws  to 
complete  the  job.  All  connections  are 
failsafe  computer  type,  making  it 
impossible  to  plug  in  upside  down. 

Right  out  of  the  box  our  820  was 
within  100  Hz  of  WWV  on  15  MHz. 
What's  more,  the  820  has  a  digital 
hold  (DH}  control  which  allows  the 
operator  to  lock  the  LEDs  and  tune 
off  frequency.  To  get  back  to  the 
original  frequency  all  you  do  is  release 
the  hold  control  {after  noting  the 
locked  frequency)  and  tune  back  to 
the  starting  point.  A  handy  device  for 
taking  a  station  off  frequency  without 
a  remote  vfo.  There  is,  however,  no 
magic  ...  the  DH  switch  will  not 
whisk  you  back  to  the  original  fre- 
quency when  released  (as  some  on-air 
QSOs  have  speculated). 

Tuning  the  820  is  smooth,  with  no 
sign  of  backlash.  The  standard  SSB 
filter  provides  good  selectivity,  with 
signal  separation  better  than  most 
transceivers.  The  Kenwood  has  good 
sensitivity,  and  can  handle  adjacent 


signals  quite  well.  With  the  passband 
tuning,  the  circuit  shifts  the  i-f  pass- 
band  without  changing  your  receiver 
frequency  and,  while  it  works  well,  no 
radio  is  going  to  magically  clear  the 
GRM;  you  can  oniy  hope  to  reduce  it. 
.A  single  conversion  system, 
although  new  in  low  band  transceivers, 
gives  the  Kenwood  real  immunity  to 
images,  overload,  and  cross  modula- 
tion. There  is  a  20  dB  front  end  pad 
to  take  care  of  any  serious  problems, 
if  you  are  one  of  the  unlucky  ones 
with  another  ham  Irving  down  the 
street.  It  seems  the  820  will  be  a 
popular  field  day  rig,  considering  its 
rugged  receiver. 

On  the  transmitting  end  the  820 
sets  the  same  kind  of  pace.  Incoming 
signal  reports  were  fantastic!  QSO 
after  QSO  brought  gratifying  reports 
and  much  reaction  to  the  radio's 
excellent  audio  quality.  Several  sta- 
tions even  volunteered  praise  for  the 
820,  without  knowing  what  I  was 
running.  DX  stations  reported 
substantial  improvement  in  audio 
punch  when  using  the  built-in  rf 
speech  processor.  Local  stations  didn't 
even  find  the  processor  objectionable 
when  I  switched  it  in  for  comparison 
purposes.  A  compression  level  scale  is 
included  on  the  820's  multimeter  for 
proper  adjustment,  and  Kenwood 
built  in  an  air  monitor  which  allows 
you  to  hear  yourself.  Comforting. 

In  fact,  Kenwood  has  left  practi- 
cally nothing  out.  The  820  has  front 
panel  controls  for  VOX,  compression 
level,  FSK,  a  20  dB  front  end  attenua- 
tor, three  position  AGC  switching 
(slow  for  SSB,  fast  for  CW,  and  off  for 
receiving  very  weak  signals),  four 
fixed  channels  [for  MARS  or  net 
frequencies),  and  RIT  {for  offsetting 
receive  frequency  in  nets  or  on  CW). 

All  controls  are  in  a  sensible,  easy- 
to-use  format.  Aside  from  adding  a 
finger  hole  for  the  main  tuning  krvob, 
I  wouldn't  change  a  thing.  Ac  power 
supply,  speaker  and  PA  blower  are 
built-in.  Mobile  work  requires"  an 
accessory  adapter,  but  the  820  isn't 
too  large  for  most  family  cars  —  and 
would  make  a  fine  mobile  rig. 

Band  coverage  is  complete  ...  no 
accessory  crystals  to  buy.  16-10 
meters  are  included,  along  with  15 
MHz  for  WWV  reception,  and  the  rest 
of  the  19  meter  SW  band  as  a  bonus. 


The  transmitter  is  a  breeze  to  tune. 
1  found  it  to  be  fairly  broadbanded, 
requiring  touch- up  only  after  excur- 
sions of  over  100  kHz  using  our  3 
element  CushCraft  20  meter  beam. 
The  PA  contains  the  rig's  only  tubes, 
two  Japanese  equivalents  of  the  6146 
for  finals  and  a  12BY7  driver. 
Kenwood  has  provided  separate 
switching  for  the  heater  circuitry,  a 
nice  feature  for  portable  or  mobile 
operation.  I'm  sure  one  of  the  big 
reasons  why  the  820  tunes  so  easily  is 
the  introduction  of  rf  feedback 
between  the  PA  and  driver  stages.  The 
Kenwood  runs  super  cool,  with  a  PA 
fan  so  quiet  I  checked  twice  to  be  sure 
it  was  running.  Power  output  on  all 
bands  was  greater  than  120  Watts, 
more  than  enough  to  drive  most  linear 
amplifiers. 

Kenwood  offers  a  variety  of  acces- 
sories: remote  vfo,  2  meter  trans- 
verter,  500  Hz  CW  filter,  and  (of 
course)  the  digital  frequency  display. 
Since  the  standard  package  includes 
enough  features  to  put  the  Kenwood 
high  on  any  ham's  list,  it's  not  hard  to 
understand  why  dealers  are  deluged 
with  orders* 

Most  important,  the  flexibility  is 
there,  and  so  is  the  operating  pleasure. 
Without  a  remote  vfo  the  TS-820  will 
do  just  about  anything  separates  can 
do.  With  the  second  vfo  it's  hard  to 
argue  that  the  rig  won't  satisfy  even 
the  most  demanding  DX  chaser,  Trio- 
Kenwood  Communications,  J 16  E 
Aiondra  Blvd.,  Gardena  CA  90248. 

Warren  EllyWA1GUD/1 
Associate  Editor 


THE  ICOM22S 

Cries  of  "the  computers  are 
coming,  the  computers  are  coming" 
will  be  heard,  as  more  hams  get  their 
hands  on  the  new  IC-22S.  This  is, 
essentially,  the  best  parts  of  the  old 
1C-22  (which  was  ^r 'darned  good  rig) 
plus  a  synthesizer  —  a  programmable 
synthesizer. 

Up  to  22  channels  can  be  set  up  in 
the  IC-22S  by  soldering  in  diodes  on  a 
matrix  board.  This  is  very  handy  if 
you  are  going  from  one  area  to 
another  and  want  to  change  the  chan- 
nels so  that  you  don't  break  any  wires 
going  to  the  matrix  or  break  off  the 
diode  leads  when  you  are  soldering. 

The  rig  seems  to  beg  for  connection 
to  a  computer- managed  switching  unit 
—  just  the  thing  for  even  the  simplest 
of  microprocessors  to  handle.  A  little 
software  program  to  let  you  select  the 
channel  via  a  touch  pad,  or  perhaps  a 
scanning  program.  We'll  bet  that  Tom 
Gentry,  one  of  the  bigwigs  of  Icom 
East,  comes  up  with  something.  Tom 
is  deeply  into  computers  these  days. 

The  fact  is  that  we  had  a  tough  job 
getting  a  22S  to  test  (without  buying 
one).  Dealers  are  swamped  with  orders 
and  Icom  East  is  up  to  here  trying  to 
keep  up  with  them.  One  of  the  last 
things  they  need  right  now  is  more 
people  putting  pressure  on  them  for 
radios.  In  spite  of  all  this,  we  did 
manage  to  get  a  unit  (which  had  been 
used  for  demo  at  hamfests)  and  wring 
it  out. 
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It  works. 

The  larger  speaker  (than  the  22A) 
results  in  better  fidelity  and  more 
audio  than  most  of  us  can  use.  The 
reports  on  voice  quality  are  definitely 
better  than  we  get  with  the  IC-230. 
We  ran  the  22S  and  230  side  by  side 
with  separate  antennas  and  coutd  see 
no  difference  between  the  receivers  — 
both  excellent. 

A  matrix  system  for  switching  is 
about  the  same  thing  as  the  Read 
Only  Memory  (ROM)  units  in  com- 
puters. By  defining  the  frequency  as  a 
binary  number  and  using  diodes  as 
switches,  the  synthesizer  in  the  22S  is 
programmable.  This  means  you  don't 
have  to  buy  any  crystals.  The  IC-22S 
comes  with  a  chart  which  tells  you 
where  to  solder  in  the  diodes  to  get 
the  receive  frequency  you  desire  —the 
transmitter  channel  (600  kHz  split)  is 
then  taken  care  of. 

Considering  the  small  size,  the  22 
channels,  and  the  flexibility  of  the 
IC-22S,  it  is  no  wonder  that  dealers 
are  raising  cain  with  I  com  to  get 
deliveries  for  customers.  I  think  we'll 
be  having  a  lot  of  good  articles  on 
modifications  of  this  rig  —  first  with 
an  outboard  switch  for  remote  pro- 
gramming the  synthesizer,  and  then 
later  software  control  via  a  micro- 
processor. We'll  see.  Icom  East,  Inc., 
Suite  307,  3331  Towerwood  Dr., 
Dallas  TX  75234;  Icom  West,  Inc., 
Suite  3,  13256  Northrup  Way, 
Bellevue  WA  98005. 

Warren  El!y  WA1GUD/1 
Associate  Editor 

LOW  COST  ACTIVE  FILTERS 
INTRODUCED  BY  NATIONAL 

A  new  series  of  low  cost  active 
filters  designed  for  use  at  frequencies 
up  to  10  kHz  has  been  developed  by 
National  Semiconductor  Corp., 
according  to  Brent  Welling,  marketing 
manager  for  hybrid  products. 

Called  the  AF100  series,  the  new 
Integrated  circuits  are  intended  for  use 
in  low  frequency  analog  systems, 
including  medical,  geophysical,  sonar, 
audio,  tone  signaling,  modem,  and 
feedback  control  systems  where 
specific  fitter  functions  are  required. 

The  AF100  series  filters  are  basic 
building  blocks  that  can  be  used  to 
construct  any  filter  response, 
such   as   Butterworth,    Bessel,   Cauer, 


and  Tschebycheff.  With  the  addition 
of  only  four  external  resistors,  the 
AF100  can  be  programmed  for  second 
order  functions. 

Lowpass,  highpass,  and  bandpass 
functions  are  available  simultaneously 
at  separate  outputs,  and  notch  and 
alipass  functions  are  available  by 
combining  these  outputs  in  an  internal 
summing  amplifier.  If  higher  order 
systems  are  required,  several  AF100s 
can  be  cascaded.  In  all  configurations, 
the  G,  gain,  and  center  frequency 
adjustments  are  independent, 
requiring  no  iterative  trimming. 

Other  features  of  the  new  active 
filter  series  include  a  Q  range  of  up  to 
500  and  a  frequency  accuracy  of 
either  ±1%  or  ±2.5%.  Operating  power 
supply  range  Is  from  ±5  V  to  ±18  V 
and  supply  current  is  4.5  mA  max. 

The  new  active  filter  series  is  avail- 
able in  either  a  16  pin  plastic  dual 
in- line  package  or  a  12  pin  TO-8  can 
for  operation  over  the  commercial 
temperature  range  of  from  -25°  C  to 
+85°  C,  and  in  the  T0-8  can  for 
operation  over  the  military  tempera- 
ture range  of  from  -55°  C  to  +125&  C. 
In  quantities  of  100,  the  commercial 
plastic  DIP  active  filters  with  a  fre- 
quency tolerance  of  ±2.5%  (the 
AF100-1CJ)  sell  for  $4.95  each. 
Delivery  Is  from  stock.  National  Semi- 
conductor, 2900  Sem  Icon  doctor 
Drive,  Santa  Clara  CA  95051. 


SECURITY  PRODUCTS 

KIK-CO 

"KEEPS  IT"  SECURITY  KIT 

SOUTHCOM  INC. 

SLIDE  MOUNTS  AND  FOILER 
(see  ad,  page  50, 
December,  1976) 

An  ever-increasing  complaint 
among  amateurs  is  the  "missing  rig 
syndrome."  It's  brought  about  by  the 
realization  that  the  rig  that  was 
innocently  sitting  in  your  car  a  few 
minutes  ago  is  no  longer  there.  !n  all 
probability,  that  2  meter  rig  wit]  end 
up  in  a  trash  can  in  some  back  alley 
after  the  thief  realizes  that  it's  not  a 
CB  unit  after  all. 

In  an  effort  to  discourage  the  "rig- 
ripper- offers,"  a  number  of  security 
products  are  hitting  the  market.  The 
key  point  here  is  the  word  discourage. 
No  security  device  makes  a  rig  entirely 
theftproof,  unless  you  want  to  lock  it 
away  in  some  underground  vault. 
Many  devices  on  the  market  capitalize 
on  the  assumption  that  most  thieves 
who  filch  rigs  are  In  a  big  hurry. 
Therefore,  anything  that  extends  the 
time  required  to  remove  the  rig  will 
supposedly  discourage  the  would-be 
filcher.  The  concept  is  called  "con- 
trolled access"  and  it's  been  used  with 
great  success  in  jails,  banks,  and  other 
areas  that  require  any  great  degree  of 
security. 

One  of  the  neatest  security  devices 
on  the  market  Is  the  "Keeps  lt"™„ 
security  kit  made  by  Kik-Co  of  Fort 
Worth,  Texas  ($14,95).  This  patented 
product  consists  of  two  panels  made 
of  what's  called  "space  age  aircraft 
material  stronger  than  steel."  Included 
In  the  kit  is  all  necessary  hardware  for 
Installation,  Most  radios  using  stan- 
dard type  brackets  can  easily  be  pro-  m 
tected  by  the  kit  Two  notable  excep- 
tions are  Icom  and  Heath  kit.  Installa- 
tion of  the  kit  is  an  easy  half  hour 
project  using  only  a  standard  screw- 
driver and  a  special  wrench  supplied 
with  the  kit. 

The  two  panels  limit  access  to  the 
bolts  holding  the  unit  by  covering 
them.  Also  featured  are  one  way  head 
bolts  to  hold  the  bracket  to  the  dash, 
further    discouraging    the    would-be 


thief. 

Some  brackets  might  require  a  bit 
of  modification. 

The  massive  bracket  of  my  FM-DX 
required  that  a  couple  of  holes  be 
drilled  In  order  to  fit  the  protective 
plates.  Removal  of  the  rig  is  no 
problem.  The  special  wrench  and  a 
screwdriver  are  required.  The  whole 
process  takes  about  a  minute. 

Another  method  of  discouraging 
theft  is  to  remove  the  radio  entirely. 
One  of  the  quickest  ways  to  do  this  is 
a  slide  bracket.  Most  brackets  have 
been  plagued  with  the  problem  of 
Interconnecting  pins  not  lining  up 
after  a  few  removals.  This  problem  has 
been  solved  by  SouthCom,  Their 
heavy  duty  slide  mounts  are  con- 
structed using  heavy  steel  on  plastic 
guides  for  smoother  operation.  This, 
coupled  with  the  use  of  computer- 
type  connectors,  assures  positive 
connection  every  time. 

Another  problem  has  been  power 
loss  and  increased  swr  through  inferior 
connectors.  SouthCom's  bracket  uses 
a  new  miniature  coax  connector.  73 
tested  the  unit  with  a  wattmeter  and 
found  zero  loss  of  power. 

The  mount  Is  available  in  three 
configurations:  the  MB-3  for  2-way 
radios,  the  MB-2  for  tape  decks,  and 
the  MB-1,  which  requires  wiring.  Ail 
three  include  provision  for  a  padlock 
(not  supplied}.  Prices  range  from 
$7.25  to  $19.95. 

Another  SouthCom  product  is 
something  called  the  "Foiler/'  This 
five  dollar  unit  is  used  In  conjunction 
with  a  trunk  mount- antenna.  Two 
screws  mount  it  to  one  of  the  braces 
under  the  trunk  lid.  A  latch  and 
stainless  steel  spring  hold  the  antenna 
securely  to  the  trunk  lid  while  operat- 
ing. When  stopped,  a  flip  of  the  latch 
disengages  the  antenna  and  it  stows 
neatly  in  the  trunk.  Voila!  ...  no 
telltale  antenna  to  announce  the 
presence  of  an  expensive  unit  within. 
J,_  Kik-Co,  P.O.  Box  13249,  Fort 
^Worth,  Texas  76118. 

SouthCom,  P.O.  Box  11212,  Fort 
Worth,  Texas  76109. 

Stan  Miastkowski  WA1UMV 
Associate  Editor 
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The  advent  of  all  solid 
state  equipment  has 
resulted  in  a  renaissance  for 
the  battery  industry.  Nickel- 
cad  rnium,  "  alkaline/' 
carbon-zinc  and  lead-acid 
batteries  are  all  in  widespread 
use  by  amateurs.  Due  to  its 
cost,  the  silver-zinc  cell  has 
seldom  been  encountered; 
although  it  is  highly  desirable 
for  really  portable  operations. 
This  type  of  cell  has  been 
extensively  used  in  torpedoes, 
missiles  and  space  applica- 
tions. 

Recently  one  of  my 
favorite  surplus  haunts  re- 
ceived a  shipment  of  dry 
charged  Yardney  "SilvercelT 
batteries.  The  cells  were  new, 


sealed  and  dry  charged.  Their 
small  size  was  ideal  for  one  of 
my  portable  applications,  so  I 
invested  in  a  set  not  knowing 
what  a  bargain  I  had 
stumbled  on. 

The  siiver-zinc  ceM  has  an 
extremely  high  ratio  of  stored 
energy  to  weight,  a  flat  dis- 
charge curve  and  an  ability  to 
discharge  at  a  high  rate  with- 
out damage.  The  cell  consists 
of  a  silver  oxide  positive 
electrode  and  a  zinc  negative 
electrode.  The  electrolyte  is 
potassium  hydroxide.  A  40% 
to  45%  concentration  should 
be  used.  Do  not  use  "stan- 
dard" battery  electrolyte, 
which  is  sulphuric  acid.  This 
would    immediately    destroy 


the  zinc  electrode,  giving  off 
hydrogen  gas. 

To  place  the  cell  in  opera- 
tion, the  electrolyte  is  intro- 
duced through  the  vent  plug. 
This  can  be  a  tricky  and 
hazardous  task.  For  the  small 
size  ceils  normally  encoun- 
tered, the  process  is  best  done 
in  the  kitchen  sink.  Remove 
the  small  porous  filter  from 
under  the  vent  cap.  Make  a 
pipette  from  a  piece  of  glass 
tubing,  or  use  an  old  eye- 
dropper  that  will  fit  into  the 
cell. 

Simply  pouring  the  elec- 
trolyte into  the  vent  tube  will 
result  in  splashing  when  the 
cell  burps.  The  cell  should  be 
set  in  the  sink  or  in  a  glass 
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Fig.  1 .  Dc  supply  and  battery  charger. 


bowi  to  prevent  damage  from 
the  electrolyte.  Remember 
that  the  electrolyte  is  highly 
basic.  It  can  be  neutralized 
with  household  vinegar. 

After  filling,  let  the  cell  sit 
for  a  while,  and  then  top  off 
with  more  electrolyte  to  re- 
place that  absorbed  by  the 
separators.  Carefully  wipe 
any  spilled  electrolyte  from 
the  polystyrene  case. 
Charging  of  the  small  size 
ceils,  with  a  less  than  25  Amp 
maximum  discharge  rate,  can 
be  readily  done  with  the  dc 
pqwer  supply  and  battery 
charger  whose  circuit  is 
shown  in  Fig,  1 .  If  the  supply 
is  to  be  used  only  for  battery 
charging,  the  filter  capacitor 
can  be  omitted.  Batteries  can 
readily  be  assembled  from 
individual  cells  by  placing 
them  in  series.  Room  temper- 
ature open  circuit  voltage  for 
charged  cells  is  typically  1.86 
volts.  The  normal  voltage 
spread  is  such  that  six  cells 
are  used  for  a  9  volt  battery, 
and  8  or  9  for  a  12  volt 
battery.  Charging  current 
should  be  limited  to  between 
7%  and  10%  of  the  rated  ceil 
discharge  capacity.  This  value 
is  generally  found  as  part  of 
the  identification  number 
printed  on  the  cell.  For 
example,  a  Yardney  HR-5 
series  means  that  the  cell  is 
designed  for  a -high  rate  of 
discharge^  and  that  the  design 
discharge  rate  is  5  Amps,  In 
this  case,  charging  current 
should  be  kept  between  350 
and  500  mA.  Charging  should 
be  stopped  when  the  cell 
vokage  rises  sharply  and 
reaches  2.05  volts  (see  Fig. 
2).  Do  not  overcharge,  as  this 
will  greatly  reduce  the  cycle 
life. 

Manufacturers'  specifica- 
tions showed  a  dry  storage 
life  of  up  to  five  years.  Pack- 
ing dates  on  the  surplus  celts 
revealed  that  the  cells  were 
1  2  years  old,  yet  they 
charged  right  up  and  have 
performed  satisfactorily. 

When  selecting  surplus 
celts,  avoid  any  that  have 
been  in  service.  Remember, 
these  might  pay  off  for  scrap 
as  the  silver  oxide  electrode 
has  a  sizeable  percentage  of 
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recoverable  silver  when  the 
cell  is  discharged!  Buy  only 
dry    charged    cells    that    are 


unused,  and  preferably  ones 
that  are  still  sealed  from  the 
atmosphere.  Once  electrolyte 


has  been  added,  the  life  span 
of  the  cell  ranges  from  six 
months  to  two  years,  with 
the  high  discharge  cells  having 
the  least  life  span. 

My  main  application  for 
the  cel!s  is  to  power  an  RF 
Communications  MARS  issue 
RF-403  VHF  transceiver. 
Using  9  Yardney  HR-5DC-8 
cells  results  in  a  handy-pack 
that  could  run  the  set  on  full 
transmit  (20  Amps)  for  about 
15  minutes  of  continuous 
transmission!  Since  the  set 
draws     only     150     mA     on 


receive  and  about  3  Amps  on 
reduced  power  transmit,  ! 
typically  get  10  to  12  oper- 
ating hours  between  charges 
from  a  package  that  measures 
only  2.9  x  1  x  5.3  inches,  and 
weighs  only  a  littie  over  3 
pounds'  Obviously,  the  oper- 
ating time  would  depend 
heavily  upon  the  transmit  to 
receive  duty  cycle.  The  size 
to  energy  ratio  of  these  little 
jewels  makes  it  worthwhile  to 
search  through  your  favorite 
surplus  mart  and  invest  in 
them.  ■ 
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How  Do  You  Use  JCs?  -  part  I    WA2SUT/NNN0ZVB 

How  Do  You  Use  ICs?  -  part  II WA2SUT/NNN0ZVB 

How  Do  You  Use  ICs?  -  part  III   ....  WA2SUT/NNN0ZVB 

How  Do  You  Use  ICs?  -  part  IV WA2SUT/NNN0ZVB 

How  Do  You  Use  ICs?  -  part  V WA2SUT/NN N0ZVB 

IC  Audio  Frequency  Meter  -  the  555 WA5KPG 

ID 

A  Reprogrammable  ID WA3MSW 

Programmable  CW  ID  Unit WA6JMM 

I D  with  a  PROM W7JSW 

A  Super  Cheapo  CW  IDer K4EEY 

I/O 

The  Computer  QSO  Machine W1 HAB 

Using  A  Bargain  Surplus  Keyboard W60XP 

Believe  Me  -  I'm  No  Expert! W2NSD/1 

What's  That  In  Binary? W3KBM 

Computers  Are  Ridiculously  Simple! Wadsworth 

Computer  Languages  -  simplified   WB8TUR 
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May 

A  Very  Cheap  I/O  -  the  Model  15 W5CUD,  Whipple 

A  Nifty  Cassette-Computer  System    Staff 

Is  Digital  All  That  New? WA9VFG 

The  Ins  and  Outs  of  TTL W1 EWL 

Two  Finger  Arithmetic W1 HC1 

Those  Exciting  Memory  Chips Fowler 

Number  Systems   W6PZV 

Inexpensive  Paper  Tape  System W5CUD,  Whipple 

The  First  Computer-Controlled  Ham  Station  ....  WA8VNP 

The  Which  Chip  Dilemma! Pittman 

Meaningful  Conversations  with  your  Computer  .  .  WB2ZCF 

A  Baudot  Monitor/Editor  System    W5CUD,  Whipple 

How  Computer  Arithmetic  Works W1HCI 

The  Death  of  Negative  {IBM}  Logic W6KYP 

.  .  .  And  on  The  Other  Side 

-  binary  octalization  of  decimals W3KBM 

PROM  Memory  Revisited WA6VVL 

What's  When  —  timing  diagrams Craig 

Eight  Trace  Scope  Adapter Johnson 

The  PROM  Zapper WA1UFE 

Sneaky  Baudot  -  with  an  ASCI  I  Keyboard W3K8M 

Simple  Graphics  Terminal    K1MRK,  Ciarcia 

How  to  interface  a  Clock  Chip G8KWR/DC0GK 

How  to  Check  Memory  Boards VE30WC 

The  New  Ham  Programmer    W2HBY 

The  Soft  An  of  Programming  -  part  I Didday 

BASIC?  What's  That? WA1GFJ 

Ham  Time-Sharing  is  Here  for  You!  .  .  .WB4YTU/WA9GVK 

The  Soft  Art  of  Programming-  part  II    Didday 

OSCAR  Orbits  on  Your  Altair G3ZCZ 

ASCI  I/Baudot  Converter  for  Your  TVT Roloff 

Baudot  to  ASCI  I    Borgerson 

Baudot  and  BASIC W5CUD,  Whipple 

A  Ham's  Computer K7YZZ 

What's  All  This  LSI  Bunk Leventhal 

The  Soft  Art  of  Programming  ■  -  part  III Didday 

Getting  By  the  Friden  8800  Communications  Gap  VE3DWC 

What  Computers  Can  and  Can't  Do   WB60BS 

A  Ham  Shack  File  Handler W4BQ 

Print  Your  Own  Log  Book W0TBL 

The  Bit  Explosion    WB2GFE 

Backward  Branch  the  Easy  Way Hunter 

The  Frumious  Hexadecimal  —  Beware!    W3KBM 

KEYERS 

Ml Nl-MOS- The  Best  Keyer  Yet? WA6EGY 

How  to  Bug  an  Automatic  Keyer WB9BNF 

The  Hellbox  All-Purpose  Keyer   W5JJ 

LICENSING 

Greetings,  You  Have  Been  Selected    K0CBA 

How  to  Pass  Exams    W8HXR 

Docket  20686  (I Ding)    FCC 

A  Representative  Democratic  Republic?    WA61TF 

Docket  19723  GRACES] FCC 

Docket  20147  {HI  RAN) FCC 

Docket  20777  {Bandwidth)    FCC 

Docket  20092  (Extra  class  calls)    FCC 

Docket  20282  (Restructuring) FCC 

FCC  (Novice  Class  Callsigns)    FCC 

MISC 

Ham  O  Quiz W5UOJ 

Saving  Ham  Radio   WA4BDW 

County  Hunting W2SDU 

Switch  It  Off  First VK3IQ 

Maintenance  Musts WA6CPP 

Adventure    Bach 

Inherit  the  Wind W2AOO 

AM  is  not  Dead    WA1WDS 

Is  Extraterrestrial  Communication  Possible?    K6BW 

Lightning  and  Thunder  and  Other  Stuff Bach 

Balloon  to  Balloon W2NSD/1 

Who,  me?  A  Pioneer? W5WGF 

See  the  World  and  Get  Paid!    ■  part  I Hargett 

Batrery  Chargers  Exposed    W6GXN 

Hamming  101 Inman 

See  the  World  and  Get  Paid!  -  part  II    Hargett 

Get  a  Kid  Off  the  Streets WA1GFJ 

Hamming  by  Laser WA7NM0 

Kints  and  Hinks VE3FEZ 
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MOBILE 

Adding  An  Ammeter  to  Your  Car    WB5DEP 

Alarm!  Alarm!  Alarm!   WB4MYL 

Put  a  Pin  Hole  in  Your  Cadillac's  Roof Staff 

The  Secret  2m  Mobile  Antenna   Staff 

Build  a  Weird  2  Band  Mobile  Antenna W6AAQ 

Bicycle  Mobile WB4SNC 

Mobile  Smokey  Detector W1SNN 

Coronaries  for  Burglars WB6QDS 

$22  for  a  Regulator?  Never! WB9JSE 

Simple  Remote  Ammeter W7RXV 

Turn  Signal  Reminder    K5AR/7 

NEW  PRODUCTS 

Vector  Plugboard  Model  4350 Staff 

Hufco  TWS-300  TWS-600  Frequency  Counters Staff 

D-D's  Magnifier/Lamp   Staff 

The  Cromemco  Bytesavertm    Staff 

Lab  Science's  ECONOTRACE    Staff 

Inline  Instruments  100H  Inline  Coupler Staff 

Inline  Instruments  101  PRH  Inline  Relay .Staff 

MFJ  CMOS-8043  Electronic  Keyer    Staff 

AP  Products  Flat  Ribbon  Jumpers  .  _„ Staff 

Kenwood  TS-7Q0A  2m  Transceiver    WA1WDS 

Wilson  1405SM    W2NSD/1 

VHF  Engineering  PS-  15C,  PS-25C  Power  Supplies  .  .W1HCI 

Nexus  PC  Boards  for  Two-Timer  Clock   Staff 

/COM  IC-202 WB6JNN 

Yaesu  FT-221  2m  Transceiver    WA1WDS 

Ham  Radio  Center  HK4 

Straight  Key/Dual  Lever  Paddle Staff 

Standard  Horizon  29   W2NSD/1 

Alphanumeric  Transfer  Sheet  (AN1X) Staff 

Patomar  Electronic  Keyer Staff 

Machine  Language  Programming  for  the 

8008  and  Similar  Microcomputers Staff 

Southwest  Technical  Products  GT-61 

Graphics  Terminal  Unit Staff 

B&K- Precision  Model  283  3%  Digit  Multimeter Staff 

Unarco-Rohn  TB-3  Thrust  Bearing Staff 

Southwest  Technics!  PR-40  Alphanumeric 

Printer  Kit    Staff 

AP  Products  ACE  Solderless  Breadboards    Staff 

Drake  RCS-4  Remote  Control  Antenna  Switch    Staff 

Hewlett-Packard  3455A  Digital  Voltmeter Staff 

Sencore  TF40  Transistor/ FET  Checker   Staff 

UC  1800  Microcomputer Staff 

National  Semiconductor  "Adversary"  TV  Game Staff 

Lectronix  DC-101 A  Automotive  Digital  Clock Staff 

Infinite  FS  20  Field  Strength  Meter Staff 

Hewlett-Packard  Low  Power  Large 

Monolithic  LED  Displays  ■ Staff 

Eico  DLP-6  Logic  Probe ,  ,_.  .  s Crenshaw 

KLM  Multi  2700  All  Mode  Transceive'r    . ." Staff 

VIZ  WD-752A  Frequency  Counter Staff 

Sencore  F-14  Field  Effect  Meter    W6AJZ 

Now  You  Can  Synthesize  (VHF  Engineering  II)  . .  WB8STQ 

NOVICE 

Work  a  Novice   W20LU 

Night  DXing  on  10  and  15 WN2UGO 

WH6DBF^K10XK-W6LZJ W6LZJ 

The  Magnificent  Sevens  Microhelix    Jacoby 

The  Novice  Inverted  Vee   W8HXR 

Get  a  Kid  Off  the  Streets WA1GFJ 

Design  Your  Own  QRP  Dummy  Load WA1SNG 

Replacing  the  Knife  Switch   WA1SNG 

60'  Antenna  on  a  20'  Lot Cottecmr  and  Emitter 


OSCAR 

OSCAR  Orbits  on  Your  Altair   .  .  . 
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POWER  SUPPLY 

Zapping  Dead  Nicads  to  Life   K20AW  62 

The  Smart  Power  Supply WA4SAM  96 

Power  Supply  Testing Tenny  112 

Ultrasimple  Regulation  with  New  IC WB0JLS  48 

12  Inexpensive  Volts  for  Your  Base  Station WA8WVF  60 

Battery  Chargers  Exposed    W6GXN  98 

Power  Supply  -  Versatile WB4EHG  40 

Failsafe  Super  Charger WA3KKM  49 

The  Smart  Charger WA5KPG  110 

Dual  Voltage  Power  Supply W6WQC  140 
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Will  Silver-Zinc  Replace  the  Nicad?   W6JTT  204  Hoi 

PUBLIC  SERVICE 

Patching  Tales   W8HXR  166  Jan 

RECEIVERS 

What's  All  the  Noise? W2DN Y  1 54  Jan 

Really  Soup  Up  Your  2m  Receiver W9ZTK  40  Feb 

Tunable  FM  Receiver  Strips W1SNN  24  Mar 

160m  Solid  State  Receiver VK3AN  Y  52  Mar 

Yes,  You  Can  Build  This  2m  Receiver! WA7SCB  18  Apr 

Is  It  The  Band  or  My  Receiver?   Staff  132  Oct 

The  S38  Is  Not  Dead! W6GXN  8B  Nov 

World's  Simplest  Five  Band  Receiver K30KO  28  Dec 

Build  a  Counter  for  Your  Receiver WA3YGJ  28  Oct 

RTTY 

ASCI  I  to  Baudot  Converter   W60XP  52  Feb 

RTTY  Autocall  -  the  digital  way VE6BV  76  Feb 

BuiJd  This  Exciting  New  TVT    K7YZZ  76  Mar 

Magic  Fingers  for  RTTY W9CGI  86  Mar 

A  Versatile  TTY  Generator    WA6JMM  90  Apr 

Code  Converter  Using  P  ROMs K7YZZ  84  May 

A  Morse  to  RTTY  Converter 

—  using  a  microprocessor WB6SQU  106  Jun 

ASCII/Baudot  with  a  PROM    W8LNY  114  Jun 

A  RTTY/Computer  Display  Unit Roloff  118  Jul 

More  PLL  Magic 

—  like  low  frequencies  for  RTTY W9ZTK  56  Aug 

The  First  Computer-Controlled  Ham  Station  ....  WA8VNP  82  Aug 

Build  the  Safari  RTTY  Terminal    QL2SX/ZS6JR  122  Aug 

FSK  with  the  SB-401 WA3AJR  150  Aug 

Ridiculously  Simple  RTTY  System    W3KBM  70  Sept 

Sneaky  Baudot  -  with  an  ASCII  keyboard    W3KBM  115  Sept 

Mechanical  RTTY  Buffer K5UAR  74  Oct 

RTTY/uP  Flexibility    Roloff  96  Oct 

Thirty  Years  of  Ham  RTTY W2NSD/1  110  Nov 

A  Ham's  Computer K7YZZ  78  Dec 

SATELLITE 

Amateur  Weather  Satellite  Reception WB8DQT  52  May 

Satellite  Orbit  Predicting 

—  using  a  pocket  calculator    WIODI  113  Aug 

Weather  Satellite  Display  Control WB8DQT  122  Nov 


SSTV 

Improve  Your  SSTV  with  The  Framer W2FJT 

Gray  Matters    W9CGI 

555  Timer  Sweep  Circuit  for  SSTV    W8KZM 

Creative  SSTV  Programming    WB8DQT 

Put  Snap  in  Your  SSTV  Picture W2FJT 

SURPLUS 

Surplus  Circuit  Boards W0FEV 

The  Perils  and  Pleasures  of  Surplus  Shopping  .  .  .  Thompson 

Space  Age  Junque    W9CG I 

A  PC  Board  Bonanza   WA4LAM/W5SAY 

Government  Surplus:  Is  It  All  Gone? WN5NBE 

How  to  Use  Surplus  Pots WB0NPN 

Tech  Manuals K40  RT 

Space  Age  Junque  U W9CGI 

Simple  Graphics  Terminal  —  using  inexpensive 

surplus  equ ipment   K 1  MR K,  Ciarcia 

Blowtorch  Your  ICs VE3FEZ 

Get  on  Six  with  Surplus WA5HLE 

$25  for  a  Connector?  You're  Crazy!    W9DOR 

Surplus  Headset  Mod K2EE 

TEST  EQUIPMENT 

Plugboard  Extender  for  Under  S3. 00 W3WTO 

Eyes  for  Your  Shack  (scone)  —  conclusion W0ACR 

Build  This  Digital  Capacity  Meter Chiadek 

How  to  Become  a  Troubleshooting  Wizard K4IPV 

A  Synthesized  IC  Frequency  Standard Ptavcan 

Adrift  Over  your  C's? G30GR 

Inexpensive  HP- VHF  Frequency 

Standard WA5KPG,  WA5QZM 

How  Accurate  Is  Your  Counter  -  Really? W6YUY 

RF  and  Mod  Monitor K5JRN 

Build  This  Lab  Type  Bridge WB4FDQ 

A  Fun  Counter  Project Plavcan 

The  Logic  Grabber WA3TCO 
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Instant  Counter  Calibration K9POX 

A  Logic  Probe  You  Can  Hear WA6HWJ 

EI  Cheapo  Signal  Tracer WB8EQQ 

A  Test  Lab  Bonanza  -  Free!    WA7SCB 

Build  a  Counter  for  Your  Receiver WA3YGJ 

Frequency  Detector  for  Your  Counter W2AOO 

Is  My  Rig  Working  or  Not? K8ViR 

500  MHz  Scaler K20AW 

Build  a  Super  Standard WA7VVC 

Is  It  the  Band  or  My  Receiver? Staff 

Build  a  Simple  "Lab"  Scope K8JWR 

Updated  Universal  Frequency  Generator K3EZ 

The  Smoke  Tester    W7RXV 

The  Latest  in  Counters WA7UFE/8 

Design  Your  Own  QRP  Dummy  Load WA1SNG 

Superprobe WA6JMM 

V-V-V  LF  Generator    Hileman 

THEORY 

The  PLL  -  Exposed!   WB2NEL 

How  Those  Triangle  Things  Work K7YGP/7 

More  PLL  Magic W9ZTK 

Never  Underestimate  the  NAND    WB0JHS 

The  Incredible  Lambda  Diode   WB5DEP 

Have  You  Used  a  Triac  Yet? WB9JSE 

Liquid  Crystal  Display  Guide WB5DEP 

Battery  Chargers  Exposed    W6GXN 

Exploding  the  Power  Myth W9SK/XE1ZX 

Exploding  the  SWR  Myth G30GR 

TOUCHTONE 

Simple  New  TT  Decoder   W7JSW 

The  Shirt  Pocket  Touchtone    K4TWJ 

Toward  a  More  Perfect  Touchtone  Decoder WA3VXH 

TRANSCEIVERS 

A  450  MHz  Transceiver  for  Under  $130 . .  .  W1HCI,  K1ELT 

Get  on  Six  with  Surplus WA5HLE 

The  Benefits  of  Sidetone  Monitoring Staff 

Add  RIT  To  Your  Transceiver Staff 

TRANSMITTERS 

Put  That  AM  Rig  on  FM WB6FVW 

The  Mini-Mite  Allband  QRP  Rig WA7SCB 

ORP  Fun  on  40  and  80    K5JRN 

Hamming  by  Laser WA7IMMO 

Tubes .  .  .  ?  -  VFO  Project  for  Nostalgia  Buffs W5JJ 

VACUUM  TUBES 

Empty  State Bach 

Tubes  Are  Not  Dead! WA6ITF  ' 

VHF 

Module  Kits-  A  Low  Cost  Breakthrough   ,W1HCI,  W2EDN 

Really  Soup  Up  Your  2m  Receiver W9ZTK 

Tunable  FM  Receiver  Strips W1SNN 

Yes,  You  Can  Build  This  2m  Receiver! WA7SCB 

Put  That  AM  Rig  on  FM WB6FVW 

A  Carrier  Operated  Relay  (COR)   ' W7JSW 

A  $5  100  Watt  Amplifier VE60B 

Build  A  220  MHz  Repeater    WA1UFE 

Repeaters  in  Paradise .■  W3EAG 

Simple  New  TT  Decoder    W7JSW 

One  IC  Tone  Burster    WB6ZUA 

The  Tuna-Two  Traveler    W1RHN 

The  Mighty  TR22/1 5 WB4MYL 

The  Secret  2m  Mobile  Antenna   Staff 

Super  COR  -  digital  ...  of  course!    .  .  .  WA0BMP,  WB0JHS 
Touchtone  Decoder  -  using  a  calculator  readout  , .  W2AOO 

Mobile  Autodialer    WB9LTA 

Autocall  '76 WA6JMM 

Phone  Patching  '76 WA1 RTD 

Der  Repeatermeister WA1UFE 

What's  Up  on  1 56  MHz? K3RXK 

Simple  VHF  Monitor W6JTT 

Protect  Your  VHF  Converter WB2NTP 

A  450  MHz  Transceiver  for  Under  S130?  .  .  W1HCI,  K1ELT 

Bring  a  Dead  Band  to  Life   WB8BEL 

DXpedition;  Memories  for  a  Lifetime    K3JJZ 

Micrometers  for  Microwaves Kehl 

A  450  Duplexer W7JSW 
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